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RARE EARTH RESEARCH 


Recent interesting rare earth research developments 


We are frequently fascinated by the 
imagination of researchers who are 
working with the rare earths. It appears 
that technical people, observing the 
many essential uses of rare earth salts 
in chemical and industrial processes, 
are looking at these fifteen unique ele- 
ments as a fertile field for exploration. 

During recent years, rare earths have 
been accepted as basic chemical tools 
in a wide cross section of American 
industry. This suggests that fruitful 
results may be expected from the rare 
earth research projects currently being 
carried on in industrial laboratories and 
pilot plant operations from coast to 
coast. Here, for instance, are half a 
dozen which may interest you. 





t 


MILES OF MISCH. This isn’t a new appli- 
cation, but we’re wondering if you 
know that misch metal (an alloy of the 
mixed rare earths) is available in wire 
form as well as in ingot and rod form? 
Cerium alloys can also be had in pow- 
der form; they are used as getters in 
vacuum tubes. We don’t make the 
metal, but we can put you in touch with 
those who do. 


FLAME SPRAYING. A new process for 
flame spraying various refractory oxides 
on metallic surfaces has been brought 
to near completion. Titania, zirconia 
and alumina can be flame sprayed, but 
the thing that interests us is that flame 
sprayed cerium oxide has some unusual 
properties. Rare earth oxide is a good 
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heat radiation material, and it seems 
that metallic surfaces coated with rare 
earth oxide radiate heat much faster 
than do untreated surfaces. 





RARE EARTHS IN PLASTICS. We frankly 
don’t know what sort of things rare 
earth-impregnated plastics could be 
used for, but a couple of people have 
taken enough interest in this problem 
to make up experimental samples.We’ve 
been doing some playing with them 
ourselves and have some ideas about 
using them. Polyethylene, for example, 
can be fabricated to hold up to 5 to 10 
times its weight of rare earth oxide, and 
we've even seen some precision-bore 
epoxy tubing made with a rare earth 
oxide filler. 


SEPARATION AND SAMARIUM. We are 
like a slaughter house in that we would 
like to use everything that a rare earth 
separation process turns out, including 
the squeal. With the interest that has 
been generated in using gadolinium as 
a neutron absorber (thermal cross 
section about 46,000 barns), we have 
accumulated quite a pile of samarium 
oxide in rather decent purity. In the 
process of separating gadolinium and 
some of the other rare earths, samarium 
is produced as a by-product. If you can 
think of a use for samarium, we have 
the samarium compounds. 


RARE EARTH GARNETS. These are struc- 
turally somewhat similar to the garnet 
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variety grossularite (formula Ca;Al, 
(SiO,4)3). The most interesting ones are 
the rare earth-iron garnets such as 
Y3Feo(FeO,4)3. This mouthful of for- 
mula has been abbreviated by research- 
ers to “YIG” for obvious reasons. Other 
names stem from other rare-earth sym- 
bols. These garnets, particularly those of 
yttrium, gadolinium, erbium, and some 
others have interesting ferromagnetic 
properties, making them useful as fer- 
rite materials in electronic equipment. 
We don’t make the garnets, but we do 
make the rare earth oxides needed to 
prepare them. 


SINTERED SHAPES. One of our friends 
once wanted to know if rare earth ox- 
ides could be pressed and sintered into 
shaped pieces. Apparently they can, 
and our friend made up some experi- 
mental hot-pressed rare earth oxide and 
cerium oxide pieces for us. 








Lindsay produces thorium and rare 
earth salts in purities up to 99.99% for 
a rather surprising variety of chemical 
and industrial applications. Most of 
these materials are available for prompt 
shipment in quantities from a gram to 
a carload. 

We will be pleased to supply your 
research and process development peo- 
ple with technical data, analyses, prices 
and whatever may be helpful to you in 
exploring the possibility of the profit- 
able application of rare earths to your 
own problems. 


280 ANN STREET, WEST CHICAGO, ILLINOIS 





r4 
is] 
bi 


ee 


aid 
offe 


rela 
not 
app 
sor 
tior 
sele 


Un 
tre 
ind 
bio 
sul 
co’ 





Al, 
S are 


has | 


for- 
arch- 
ther 
sym- 
se of 
ome 
netic 

fer- 
lent. 
e do 


d to 


ends 
| OX- 
into 
can, 
Deri- 
and 





ae, 


rare 

for 
‘ical 
t of 
mpt 
n to 


our 
e0- 
ices 
u in 
ofit- 
our 








New Wiley titles for study and reference 


QUALITATIVE TESTING AND 
INORGANIC CHEMISTRY 


By JosepH NorpMANN. Complete in itself, without the 
aid of additional problem books or lab manuals, this book 
offers a rigorous, up-to-date coverage of qualitative analysis, 
The author emphasizes the best of the “qual” and adds 
related general chemistry to that. He develops his subject 
not as an isolated body of facts, but as something alive with 
applications. The book treats the chemistry of the metals, 
some topics in “modern” inorganic chemistry, the elabora- 
tion of equilibrium systems, and the qualitative testing of 
selected cations and anions. These topics are tied together 


INTRODUCTION TO 


By Swney W. Fox, Florida State University and the 
Oceanographic Institute; and JosepH F. Foster, Purdue 
University. In a readable and unified manner, this book 
treats the fundamental aspects of protein chemistry and 
indicates ways in which it is basic to other fields, such as 
biology, nutrition, and food technology. Developing the 
subject step by step, the authors offer a broad, general 
coverage of the chemistry of amino acids, peptides, and 


with examples and problems from the laboratory work and 
industry to explain how our knowledge developed his- 
torically through experimentation. 

A full chapter lists special experiments which illustrate 
the basis for theoretical principles and demonstrate specific 
qualitative testing techniques. The book also features a 
chapter on eight important “new” metals, with enough 
laboratory direction for their identification in the usual 
alloys and matrixes. 1957. Approx. 490 pages. Illus. Prob. 
$6.50. 


PROTEIN CHEMISTRY 


proteins. The reader is led to the original literature through 
listings of important reading references at the end of each 
chapter. 

The work includes discussions of antibodies, antibiotics, 
protein nutrition, etc. and the physical and chemical struc- 
ture of important food components. Large areas of organic 
and physical chemistry are covered, and chemistry and 
evolution are interwoven. 1957. 459 pages. Illus. $9.50. 


GENERAL ZOOLOGY 


By Mary J. GutHriz, Detroit Institute of Cancer Re- 
search and Wayne State University; and JoHN M. ANDER- 
son, Cornell University. Based on the earlier Curtis and 
Guthrie work, this book is almost entirely revised in the 
light of recent developments. The first six chapters deal 
with structure, function, and biological principles as they 
apply particularly to vertebrates. The remainder of the 


book considers such topics as classification, ecology, and 
evolution, and devotes a chapter to each of the major in- 
vertebrate groups of animals. Wherever possible, the latest 
information derived from technical studies of inverte- 
brates is included. 1957. Approx. 672 pages. Illus. Prob. 
SFE}. 


LABORATORY DIRECTIONS IN GENERAL ZOOLOGY 


By Mary J. GutHrie and JoHN M. ANDERSON. De- 
signed to accompany General Zoology, this is a manual of 
clearly written, comprehensive laboratory directions for 
work with all the major groups of animals. Following the 
old Curtis-Guthrie manual in organization, emphasis, and 
content, this new work is improved and expanded. Wher- 
ever it seemed appropriate, the directions were broadened to 


make them applicable to more than one type of specimen. 
The material is divided into chapters or sections dealing 
with cohesive groups of animals. New illustrations have 
been added, and some changes have been made in the 
taxonomic and phylogenetic arrangement of certain of the 
invertebrate phyla. 1957. Approx. 284 pages. Illus. Prob. 
$3.50. 


HIGHER OXO ALCOHOLS 


By Lewis F. Hatcn, Enjay Laboratories. 1957. 120 pages. Illus. $2.50. 
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PERGAMON PRESS 
NEW YORK * LONDON °¢ PARIS ¢ LOS ANGELES 


publish for the Pergamon Institute the following verbatim translations of the leading Soviet 
scientific, engineering, medical and biological journals. These are prepared from advance proofs by 
special arrangement with the Academy of Sciences of the U.S.S.R., Soviet Medical Publishing 
Authorities and with the assistance of the Academy of Medical Sciences of the U.S.S.R. 


Journal of MICROBIOLOGY, 
EPIDEMIOLOGY and 
IMMUNOBIOLOGY 


Editor: I. I. ELKIN Monthly 
Monthly 1 vol. per year $50.00 
ABSTRACTS of GEOPHYSICS 
aioe (U.S.S.R., EASTERN EUROPE 
Eight issues per annum 3 
Blk etka £50: t Bi-monthly 1 vol. per year $50.00 
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Journal of the U.S.S.R. 


Editor: D. A. BIRIUKOV 
1 vol. per year $45.00 


THE SOVIET JOURNAL of 
wer ates, Taasertton ELECTRICAL ENGINEERING 


Editor: A. A. BAGDASAROV sgl (Elektrichestvo) 
Bi-monthly 1 vol. per year $20.00 Editor-in-Chief: N. G. DROZDOV 


Quarterly 
BULLETIN of the ACADEMY 4 vols. per year $56.00 per vol. $17.00 
of SCIENCES of the U.S.S.R. 


Geophysics Series Problems of ONCOLOGY 
Editor-in-Chief: A. G. KALASHNIKOV Editor: N. N. PETROV 
Monthly 1 vol. per year $25.00 .Bi-monthly 1 vol. per year $30.00 


Problems of VIROLOGY 
Editor: V. M. ZHDANOV 
Bi-monthly 1 vol. per year $20.00 


Translated Russian Journals in Preparation 


Physics of Metals and Metallography Applied Mathematics and Mechanics 


Editor-in-Chief: S. V. VONSOVSKY 


( Editor: N. G. CHETAEV 
Bi-monthly $30.00 per year 


Bi-monthly 


adaiay et ec 055. Radio Engineering and Electronics 


Bi-monthly $20.00 per year Monthly $45.00 per year 


Electrical Communications Radio Engineering 
Monthly $30.00 per year ‘ Monthly $30.00 per year 
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The Long Pull 


The launching of the sputniks in October and November brought to a 
much wider public the realization that the Soviet Union has attained a high 
level of scientific and engineering competence. Neither the existence of this 
competence nor the methods by which it has been attained is news to those 
American scientists who have visited the Soviet Union in recent years or 
to those who have followed the Soviet scientific literature. The methods 
are simple and straightforward: education in the sciences and mathematics 
in the schools and universities is intense and prolonged; all who show talent 
in the sciences have an opportunity to go into more advanced work; those 
who attain professional standing are handsomely rewarded both in mate- 
rial benefits and status in the community; research, both basic and applied, 
is strongly supported. 

The challenge to this country cannot be met, except perhaps on a short- 
term basis, by crash programs in particular enterprises or by shifting scien- 
tists and engineers from one project to another. What is needed to prevent 
us from slipping into a secondary position in science and technology over 
the long pull of the next ten to twenty years is a thorough reform of our 
educational system from grade school through college and a means of as- 
suring that talented students are not barred from higher education for 
reasons of race, religion, or financial resources. 

Reform, if it is to come, will require, among other things, radical changes 
in the public attitude toward intellectual accomplishment and a willingness 
to provide adequate pay and status for teachers. Certainly, such reform 
should be our long-term goal, but a more immediate gain can be effected by 
making an effort to remove the financial barrier that now bars some 100,000 
well-qualified high school graduates from further education each year. The 
costs of education have been steadily rising, and some of the increased costs 
have been passed on to students even in the state universities. Many of the 
state universities were originally tuition-free on the assumption that society 
was the beneficiary of education and that a democratic society should not 
put financial barriers in the way of its economically less favored families. 
The trend away from free tuition is based on the premise that students 
benefit from higher education and that they will appreciate education 
more if they pay for it. 

The President’s Committee on Education Beyond the High School (Sec- 
ond Report to the President) has, in the main, favored the last set of 
assumptions. It recommends that the needs of students for financial support 
be met by private, local, and state scholarships, by federally supported 
“work-study” programs, by credits on income tax for educational expendi- 
tures, and by the provision of privately financed loans at low rates of inter- 
est to students or parents. 

All of these measures are good as far as they go, but is the committee 
wise in rejecting for the present a Federal scholarship program? The com- 
mittee notes the recent expansion of scholarship support by industry, labor 
unions, and state and local governments. It adds, “If these programs should 
later prove to be inadequate, the Committee believes a Federal scholarship 
program to fill the gap is inevitable.” But recent events have put a premium 
on time. Can we afford to lose tens of thousands of talented people from 
higher education each year while we wait to see whether or not private 
sources can foot the bill?—G, DuS. 











A GREAT AMPLIFIER TUBE 
IS PERFECTED 


FOR TELEPHONY 


A new transcontinental microwave system capable of carrying 
four times as much information as any previous microwave system is 
under development at Bell Laboratories. A master key to this devel- 
opment is a new traveling-wave tube of large frequency bandwidth. 


The traveling-wave amplifying principle was discovered in Eng- 
land by Dr. Rudolf Kompfner, who is now at Bell Laboratories; the 
fundamental theory was largely developed by Labs scientist Dr. John 
Pierce. Subsequently the tube has been utilized in various ways both 
here and abroad. At the Laboratories it has been perfected to meet the 
exacting performance standards of long distance telephony. And now for 
the first time a traveling-wave tube will go into large-scale production 
for use in our nation’s telephone systems. 


The new amplifier’s tremendous bandwidth greatly simplifies the 
practical problem of operating and maintaining microwave communi- 
cations. For example, in the proposed transcontinental system, as many 
as 16 different one-way radio channels will be used to transmit a 
capacity load of more than 11,000 conversations or 12 television pro- 
grams and 2500 conversations. Formerly it would have been necessary 
to tune several amplifier tubes to match each channel. In contrast, a 
single traveling-wave tube can supply all the amplification needed for a 
channel. Tubes can be interchanged with only very minor adjustments. 


The new amplifier is another example of how Bell Laboratories 
research creates new devices and new systems for telephony. 


Left: A traveling-wave tube. Right: Tube 
being placed in position between the per- 
manent magnets which focus the electron 
beam. The tube supplies uniform and dis- 
tortionless amplification of FM signals 
over a 500 Mc band. It will be used to 
deliver an output of five watts, 
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Lake Agassiz and the 
Mankato-Valders Problem 


Recent papers by Wright (7), Wright 
and Rubin (2), and Leighton and Wright 
(3) have dealt with the problem of cor- 
relation of Port Huron, Valders, and 
Mankato drift. Leighton suggested that 
the term Mankato be applied to a sub- 
stage between Cary and Valders drift 
and suggested the Bigstone moraine as 
the western equivalent, in Minnesota and 
the Dakotas, to Valders. 

Work of the Geological Survey of 
Canada (4), now being prepared for 
publication, yielded carbon-14 material 
dated at Yale early in 1953 that estab- 
lished the Two Creeks age of the Lake 
Agassiz I-II interval. The dates imply 
(i) that the Valders ice advanced little 
farther southwest than The Pas moraine 
in Manitoba and not as far southwest as 
Fort Frances in western Ontario, and 
(ii) that the Lake Agassiz basin drained 
eastward into the Lake Superior basin in 
Two Creeks time. In a search for eastern 
outlets of Lake Agassiz, air photographs 
of the area north and west of Lake Su- 
perior were examined, with satisfying 
results, although correlations of the 
moraines and outlets discovered await 
field studies. This article is a brief re- 
view of data on Lake Agassiz in the light 
of radiocarbon dates; it shows that the 
Valders ice border probably lay well in- 
side the margin of the Canadian Shield 
in western Ontario and northern Mani- 
toba and that the Cary-Mankato retreat 
and readvance were minor compared 
with the Mankato-Valders marginal fluc- 
tuation. 


Early Lake Deposits 


The oldest carbon-14 date obtained 
on deposits underlying Lake Agassiz is 
from Bronson, Minnesota (samples 
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W-102 and W-468, > 36,000 years). 
This pre-Wisconsin deposit may corre- 
late with 12 or 14 other interglacial oc- 
currences, some containing organic mat- 
ter and some not, that apparently under- 
lie the same till sheet in and near the 
Lake Agassiz basin (5). No breaks in the 
overlying till sheets that can be attributed 
to subaerial erosion are known, although a 
striated boulder pavement is widespread 
in southern Manitoba (6); it may be the 
subglacial expression of a marginal re- 
treat and advance of substage magni- 
tude. Most, if not all, of the Lake Agas- 
siz basin and probably all of western 
Ontario and Manitoba were covered by 
ice throughout Wisconsin time prior to 
the retreat from the Mankato-Port 
Huron moraine system. 


Lake Agassiz I 


Mankato till is overlain by the clays 
of Lake Agassiz I except where thin, len- 
ticular deposits of sand and gravel, pre- 
sumably deposited at the base of the ice 
margin standing in Lake Agassiz rather 
than subaerially, occur between them. 
Minor glacial readvances represented by 
till in and overlying sediments of Agas- 
siz I are not known south of Lake of the 
Woods and Fort Frances (7). 


Lake Agassiz II 


Overlying the clays of Lake Agassiz 
I, unconformably, are the silty deposits 
of Lake Agassiz II. The disconformity, 
which may be recognized by the char- 
acter of Agassiz II sediments—which are 
locally sandy and commonly contain gas- 
tropod shells and organic matter near 
the base (5, 8, 9)—by valleys eroded in 
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the older sediments (5, 6, 8), and by 
drying surfaces recognized by soil me- 
chanics tests (/0), has been reported 
from about 25 localities. Till has been 
reported overlying clays of Lake Agassiz 
near Sioux Lookout (11), at Steep Rock 
Lake (12) in Ontario, and near Stein- 
bach and Rosa in southeastern Manitoba 
(13), but correlation of the stratigraphy 
is not established, and the sediments 
may be Agassiz I. At the north end of 
Lake Winnipeg (5, pp. 145-146), 12 
miles north of The Pas moraine, till 
overlies sediments characteristic of Lake 
Agassiz IT. 

Extensive areas of the lake floor have 
no lacustrine clay or silt, partly because 
of removal by wave action during sub- 
sidence of the lake and partly because 
no major river contributed sediments to 
those parts of the basin. Rivers seem to 
have contributed most of the sediments 
to Agassiz II, whereas glacial contribu- 
tions were confined to a belt near the ice 
margin. The ice margin retreated across 
Agassiz I, so both glacier and rivers con- 
tributed to its deposits. 

When the Lake Traverse outlet of 
Lake Agassiz I eroded down to bedrock, 
the water stood at a constant level and 
formed the Campbell strandline, gen- 
erally a distinctive scarp with a massive 
beach at its toe that can be traced for 
hundreds of miles; it extends north of 
latitude 53° on the west side of the lake 
basin. A second, slightly lower Camp- 
bell strandline formed after the Agassiz 
I-II subaerial interval, when advancing 
Valders ice and possibly crustal uplift 
north of Lake Superior blocked the east- 
ern drainage of the basin and formed 
Lake Agassiz II, which discharged south- 
ward through the Lake Traverse outlet 
for part of its history. 

The Agassiz I-II interval has been 
dated by a radiocarbon sample from the 
base of Agassiz II sediments at Moor- 
head, Minnesota, at 9930+280 years 
(W-388). Five dates on samples ob- 
tained in the Assiniboine Valley span 
part of the Agassiz I-II interval and the 
rising phase of Agassiz II: Y-165, sandy 
peat (12,400+420 years); Y-166, shell 
(11,230 +480 years); and three recently 
published dates, Y-411, wood (10,550+ 
200 years); Y-415, wood (91104110 
years); and Y-416, peat (8020+ 100 
years) (14), from successively higher 





Dr. Elson is assistant professor in the department 
of geological sciences, McGill University, Mont- 
real, Quebec, Canada. 
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Fig. 1. Sketch map of area containing the eastern outlets of Lake Agassiz, showing glacial 
features interpreted from air photographs. End and interlobate moraines are black, with 
vertical letters: D, Dog Lake moraine; F, Finlayson; H, Hartman; K, Kaiashk (inter- 
lobate); N, Nipigon; W, Whitewater; W(DR), Wabigoon (Dryden). Spillways are 
bracketed, with slanted letters: Bru., Brule Creek; Dog, Dog River; Kai., Kaiashk River; 
Kam., Kaministikwia River; Pik., Pikitigushi River; Pil., Pillar Lake. The trends of 
washboard moraines are shown as thin parallel lines. The principal eskers are dotted. 
The trend of glacially streamlined features is shown by straight lines and circles. Areas 


of wave-cut terraces have cuspate outlines. 


positions in an alluvial fill. The six dates 
span the Two Creeks interval. Because 
the Campbell strandline extends north of 
latitude 53° and apparently has not been 
overriden by ice, the Valders glacier ob- 
viously could not have extended south 
of that latitude on the west side of Lake 
Agassiz. Its margin probably stood at 
The Pas moraine. 


Boundaries to the East 


Locating the ice border in the eastern 
part of the lake basin is much more diffi- 
cult, because both ice advance and crus- 
tal uplift may have participated in clos- 
ing the eastern outlets and because 
features associated with ice advances and 
lake outlets are not necessarily obvious 
in the air photographs of the wild, 
rugged, forested country of western 
Northern Ontario. Figure 1 shows mo- 
raines and outlets discovered in a recon- 
naissance study of 1-inch-to-1-mile pho- 
tographs at the National Air Photo 
Library in Ottawa. 
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Portions of the Dryden-Wabigoon- 
Finlayson (Steep Rock Lake)-White- 
water moraine system have been de- 
scribed in the literature (12, 15); east 
of Whitewater Lake this moraine curves 
south as if to join the Highland or the 
Fond du Lac moraine in Minnesota. This 
moraine seems to represent a glacial ad- 
vance east of Lake Agassiz during inter- 
mittent retreat in the western part of 
the basin. ‘ 

The Dog Lake moraine, apparently 
not reported hitherto, is a splendid ex- 
ample of an end moraine with outwash 
fans, and it obstructs, in two places, the 
spillway formed by Dog River and 
Kaministikwia River. Including gaps, the 
moraine can be traced for at least 58 
miles, from latitude 49°N, longitude 
90°W southeast to the wave-washed, 
bare rock area 5 miles north of Thunder 
Bay on Lake Superior. It may correlate 
with the Kaiashk interlobate moraine, 
another well-defined feature that extends 
50 miles southwest from the west side of 
Lake Nipigon, or it may represent the 
landward end of a slowly retreating ice 





margin that stood in Lake Agassiz and 
extended west and north to the Sachigo 
moraine. It is a possible candidate for 
designation as a Valders end moraine. 

A third end moraine trends south 
along the west side of Lake Nipigon 
(16); the ice that formed it may have 
blocked the Kaiashk River outlet of 
Lake Agassiz. North of its intersection 
with the Kaiashk interlobate moraine 
the Nipigon moraine forms a_ sharp 
boundary between features indicating 
south-flowing ice to the west and west- 
flowing ice to the east. An eastward 
shift of a center of outflow is suggested, 
Almost as good a case can be made for 
correlation of the Nipigon moraine with 
Valders as for the Dog Lake moraine. 
Further comment on the correlation of 
these moraines would be mere specula- 
tion, 

Broad, flat-floored spillways, either 
dry or containing underfit streams, form 
parts of the drainage systems of Kami- 
nistikwia, Dog, Kaiashk, and Pikitigushi 
rivers (Fig. 1). All of these may have 
functioned as eastern outlets of Lake 
Agassiz at different times. 

Previously unreported terraces, inter- 
preted as having been wave-cut during 
submergence in Lake Agassiz, occur on 
drift hills south of Minnitaki Lake and 
north of Lac Seul. Similar wave-cut 
benches occur on the Sachigo interlobate 
moraine south of Sachigo Lake (latitude 
53°35’N, longitude 92°25’W). Altitude 
determinations of these features will be 
of assistance in the search for the eastern 
and northern boundaries and outlets of 
Lake Agassiz II. Late in its history the 
lake may have discharged northward, 
east of the Sachigo moraine, by way of 
Echoing River spillway into Hudson 
Bay, prior to marine submergence of 
that area. 


Valders Ice Border 


Probably the Valders ice border ex- 
tended from the type area in Wisconsin 
northward, past the west side of Lake 
Nipigon, north-northwest to Sachigo 
Lake, west to The Pas moraine, which 
is almost certainly of Valders age, and 
northwest to the Cree Lake moraine in 
northern Saskatchewan. This border 
(Fig. 2) is compatible with the mini- 
mum retreat of the ice in Two Creeks 
time shown by R. C. Murray (/7). A 
lesser retreat and readvance, between 
Cary and Port Huron-Mankato time, 
would accourit for the red drift of the 
Superior Lobe (18), the Dryden-Finlay- 
son Whitewater moraine, and the till 
over varved clay near Sioux Lookout 
(11) and at Steep Rock Lake (12). 

If the Coteau de Missouri represents 
the outer limit of the Mankato ice on 
the prairies, the minimum average width 
of ice removed in Manitoba and Sas- 
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katchewan in Mankato-Valders time is 
about 400 miles. Mankato drift may ex- 
tend west of the Coteau (Fig. 2). The 
ice margin withdrew northwestward and 
later northward, breaking up into sub- 
lobes as it moved (6, 19); hence, the 
marginal retreat from the Mankato end 
moraine of the Des Moines lobe was at 
least 750 miles west of longitude 96°, 
and about 250 miles nearer Lake Su- 
perior. 

The amount of advance of the Val- 
ders ice sheet in the west is not known, 
but it was probably much less in north- 
ern Saskatchewan than in Michigan and 
Wisconsin, because of slower metabolism 
of the ice sheet, due to low temperatures 
and precipitation. The retreat alone 
suggests a more significant climatic fluc- 
tuation than that so far demonstrated 
for the Cary-Mankato interval. I feel 
that the term Mankato is useful to de- 
note drift referable to the Mankato-Port 
Huron moraine system but that it is more 
closely related to Cary than to Valders. 
Whether or not a drift sheet whose 
known margin lies mainly within the 
United States deserves substage rank is 
not for a Canadian to decide. 


History of Glacial Lake Agassiz 


A working hypothesis of the sequence 
of events in the history of Lake Agassiz 
follows; a summary of all the evidence 

















Fig. 2. South-central Canada and adjacent 
United States, showing known and postu- 
lated positions of Mankato-Port Huron 
(double line) and Valders (single heavy 
line) drift borders. Lines are solid where 
drift borders are known, or along end 
moraines, and are broken where drift 
borders are interpolated or postulated. 
Arrows indicate directions of ice flow; 
double arrows are Mankato, single arrows 
are very late Mankato and Valders. Lake 
Agassiz II is stippled. Directions are 
based in part on studies of air photographs 
taken in Saskatchewan, Manitoba, and 
northern Ontario and on field studies 
made in southern Manitoba and Sas- 
katchewan. 
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would be too lengthy for presentation 
here. 
. 1) Prior to lake formation there oc- 
curred a pre-Wisconsin interglacial in- 
terval. 

2) An early proglacial lake was over- 
ridden by the advancing Wisconsin 
glacier. 

3) An interval of glacial nondeposition 
or subglacial erosion formed a striated 
boulder pavement, probably during a 
late-Wisconsin interstadial. 

4) A minor re-expansion of the ice 
sheet was followed by deposition of the 
Mankato (Altamont)-Port Huron mo- 
raine. 

5) Intermittent northward retreat of 
Mankato ice resulted in the formation 
of Lake Agassiz I, which discharged 
southward through the Lake Traverse 
outlet (River Warren). The Sheyenne, 
Elk Valley, Pembina, and Assiniboine 
deltas, with corresponding moraines, 
were deposited in Lake Agassiz against 
the ice margin. There was contempora- 
neous retreat in the Lake Superior basin 
(Lake Keweenaw? ). 

6) The southern Agassiz outlet was 
eroded down to the Tintah or Norcross 
level, when retreat of the glacier in the 
Lake Superior basin opened an eastern 
outlet (Brule Creek?). The ice margin 
in the west retreated slightly north of 
Duck Mountain (latitude 53°N). 

7) A minor readvance in the west de- 
posited the Cowan moraine on Duck 
Mountain; a major advance in the east 
filled Superior basin and deposited red 
drift in northeastern Minnesota; the ice 
margin stood at the Dryden-Finlayson- 
Whitewater moraine. 

8) Lake Agassiz I eroded its southern 
outlet down to a bedrock sill; the higher 
Campbell strandline was formed; the ice 
margin began to retreat; the Campbell 
strandline was abandoned when retreat 
again opened eastern outlet(s) (Dog 
River and others farther north). 

9) The Lake Agassiz I-II interval 
(Two Creeks) followed. Withdrawal of 
ice into northern Ontario prior to major 
crustal upwarping opened lower outlets, 
and the Agassiz basin was drained. Ero- 
sion of lake floor and delta sediments oc- 
curred, and a molluscan fauna invaded 
the region. Prairie floras spread eastward 
across the dry lake basin. The Little Min- 
nesota River deposited an alluvial fan at 
Browns Valley in the abandoned south- 
ern outlet. 

10) Advancing ice (Valders) formed 
Lake Agassiz II. The eastern outlets were 
blocked by the advancing ice sheet and 
possibly also by crustal uplift. The ice 
margin extended from west of Lake 
Nipigon north to Sachigo moraine, west 
to The Pas moraine, and northwest to 
Cree Lake moraine. Lake Agassiz II dis- 
charged eastward until its highest avail- 
able outlet (Dog River?) was blocked 


(Dog Lake moraine?), then rose and 
overflowed the alluvial fan damming the 
southern outlet at Browns Valley; the 
lake level temporarily rose to the former 
Norcross or Tintah stand, and alluvial 
fills were deposited in the Pembina and 
Assiniboine valleys. Then the Browns 
Valley alluvial dam was swept away, and 
the lake rapidly subsided to the second 
Campbell strandline, which is slightly 
lower than the first because of erosion 
of the outlet and crustal upwarping. 
Plainview and Agate Basin (lanceolate) 
projectile points were distributed around 
Lake Agassiz II. 

11) The retreat of Valders ice opened 
eastern outlets north of the moraine- 
dammed and uplifted Dog River spill- 
way; the Kaiashk and Pillar Lake outlets 
successively discharged southward into 
Lake Superior through Black Sturgeon 
spillway. Subsequently Pikitigushi and 
other northern spillways conducted Lake 
Agassiz discharge to Lake Superior by 
way of Lake Nipigon. The Campbell 
strandline was abandoned, and others 
formed at successively lower levels. 

12) A northern outlet opened east of 
the Sachigo interlobate moraine when 
residual ice in Keewatin District (20) 
was severed from retreating Laurentide 
ice by melting into incipient Hudson 
Bay. Discharge through this outlet oc- 
curred prior to marine submergence and 
subsequent crustal uplift. 

13) Residual ice in the Nelson River 
basin melted, and Lake Agassiz drained 
northward into Hudson Bay, prior to 
3600 years ago, at which time Lake 
Shore projectile points (Signal Butte 
IA) were distributed throughout the 
basin. Forest flora invaded the eastern 
part of the basin, surrounding small 
prairie refuges that had formerly been 
on islands and on the eastern shore of 
Lake Agassiz II (2/, 22). 
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Endocrine Control of 


Amino Acid Transfer 


Distribution of an Unmetabolizable Amino Acid 


Matthew W. Noall, Thomas R. Riggs, 
Lois M. Walker, Halvor N. Christensen 


We can greatly oversimplify a descrip- 
tion of amino acid metabolism by writ- 
ing 

proteins 


Amino acids 


urea + CO. + HzO 


The remarkable features which dominate 
amino acid metabolism in the higher ani- 
mal are (i) the large shift from fate 1 
(anabolic) to fate 2 (catabolic) which 
takes place when the animal passes from 
fetal life and infancy to adulthood and 
(ii) the large shifts which can be induced 
experimentally, either by administering 
a hormone or by producing conditions 
which stimulate secretion of hormones. 
The hypophyseal growth hormone and 
certain androgenic steroids are recognized 
to have strong anabolic effects, and some 
of the adrenal cortical steroids, strong 
catabolic effects. In addition, other hor- 
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mones, notably the estrogens, produce 
growth of particular tissues. Before try- 
ing to explain these effects, we must 
complicate the above scheme by remem- 
bering that anabolism and catabolism do 
not take place from a single homogene- 
ous pool. We can write instead, as a sec- 
ond approximation 


Amino acids in various 


nonhepatic cells = proteins 
3N 
extracellular amino acids 
4n| 
amino acids in 
ij proteins 
"df 


liver cells 


\ 

urea + CO2 + H2O 
This scheme reflects the conclusion 
that most of the net degradation of amino 
acids occurs in the liver, whereas only 
hepatic proteins and some of the circula- 

tory proteins are formed in the liver. 
Steps 3 and 4 are concentrative trans- 
fers of the amino acids into the cells— 
that is, transport against concentration 
gradients, discovered in 1913 by Van 
Slyke and Meyer (1). The process has 
been extensively studied (2, 3), and may 





20. An ice shed in the District of Keewatin that 
was the “‘center” of outflow of this detached 
portion of the Laurentide ice sheet is reported 
by H. A. Lee [Geol. Survey Can. Paper 53-22 
(1953), p. 2] and by J. G. Fyles [Geol. Survey 
Can. Paper 55-17 (1955), p. 3], and its ex- 
tension southward is reported by J. T. Wil- 
son [in R. F. Flint, Glacial and Pleistocene 
Geology (Wiley, New York, 1957), p. 154]. 

21. D. Léve, personal communication. 

22. Erratum ad referendum. This is a suitable 
place to correct an error that has recurred in 
a generation of reference books [the most re- 
cent examples are J. K. Charlesworth, The 
Quaternary Era (Arnold, London, 1957), p. 
476, and W. D. Thornbury, Principles of Geo- 
morphology (Wiley, New York, 1954), p. 408). 
Although a glacial lake in the lower Saskatche- 
wan Valley may have merged with Lake Agas- 
siz, glacial lakes Regina and Souris were en- 
tirely separate lakes. Neither merged with the 
other, and neither merged with Lake Agassiz. 


well be a restrained form of similar ac- 
tivities found in lower forms of life, 
which, however, have not yet been shown 
to be definitely concentrative. 

Accordingly, concentrative transfer un- 
doubtedly was developed before hor- 
monal control; hormonal restraint ap- 
pears, instead, to have been superimposed 
upon a primitive activity. In some micro- 
organisms concentrative transfer may be 
substrate-induced (4). Concentrative 
transfer occurs across many cell barriers, 
such as the placental barrier (5), the 
renal tubular cells, and the intestinal mu- 
cosa, but also occurs across the cell bar- 
rier of most other cells so far studied (see 
Gale, 6). It is a common step through 
which every amino acid must pass before 
it can be utilized. We have delayed call- 
ing the activity a “transportase” or “con- 
centrase” (or, as one colleague has sug- 
gested, a “here-to-there-ase”) until the 
enzymatic portions of the process have 
been more clearly demonstrated. A more 
objectionable term, permease, suggests 
incorrectly that we are dealing with the 
breakdown of barriers to diffusion, and 
should be rejected. 

Paradoxically, we have observed many 
times that the free amino acid levels are 
higher in the more rapidly growing tis- 
sues, where they ought instead, if any- 
thing, to be depleted. This result has 
been observed in fetal life (5), in hepatic 
regeneration (7) and in neoplasia (8). 
Might an estrogen, for example, stimu- 
late growth of the uterus, by increasing 
the extent to which that tissue concen- 
trates amino acids? Might growth hor- 
mone increase the extent to which vari- 
ous tissues capture amino acids? Might 
the catabolic steroids increase particu- 
larly the hepatic capture of amino acids, 
thereby exposing them to accelerated de- 
struction? 

Such questions were asked (9), and 
the latter one tentatively answered in the 
affirmative, in 1948 (7), when hepatic 
amino acid levels were found to be in- 
creased in the rat after laparotomy. In 
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the human patient, plasma amino acids 
are lowered by trauma or surgery or 
febrile illness; this effect might also arise 
from increased hepatic uptake. 


Procedure and Analysis 


Unequivocal demonstration of the 
regulation of amino acid metabolism at 
this common transport step has not been 
possible heretofore, although many ob- 
servations have been in agreement with 
such regulation. The difficulty has been 
to distinguish possible effects upon ana- 
bolic and catabolic reactions themselves 
from effects upon transport. This has now 
been accomplished by the use of an un- 
metabolizable amino acid, a-aminoiso- 
butyric acid (AIB), which undergoes 
concentrative transfer in an apparently 
normal fashion, being strongly concen- 
trated by cells, and therefore only slowly 
excreted from the animal. The synthesis 
is described elsewhere (10). 

The earlier observations of nonmetabo- 
lizability made at high dosage levels 
(11) were confirmed at tracer doses. At 
1 milligram per kilogram of body weight, 
not over 0.02 per cent of the radioactiv- 
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Fig. 1. Rising serum levels reached after 
administration of a standard dose of AIB, 
with increasing body size. One milligram 
of AIB per kilogram of body weight was 
injected 39 hours before analysis. The 
correlation coefficient is 0.883. 
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Fig. 2. Decreasing “amino acid hunger” 
of a tissue with increasing size of the rat. 
Same animals as in Fig. 1. The distribu- 
tion ratio is the ratio of the tissue level of 
AIB to the serum level, both expressed in 
counts per kilogram of water. The corre- 
lation coefficient for the line is — 0.696. 
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ity was excreted as CO,, nor could radio- 
activity be detected in tissue proteins. 

Furthermore, AIB was excreted in the 
urine entirely in its unchanged form. 
Only one radioactive spot was detected 
on paper chromatograms [R,=0.64 in 
n-propanol-0.1N aqueous ammonia (1/ 
1) and 0.83 in n-butanol—water—acetic 
acid (5/5/1), the amino acid fed giving 
the same Ry, values}. Under these condi- 
tions even | percent of the dose excreted 
in another form might have been de- 
tected. Fecal excretion was very low. Ap- 
preciable levels of the amino acid were 
found present in the rat after 3 days, 
showing that a generous period was avail- 
able for study of endocrine effects upon 
its distribution. We have waited either 
20 hours (estradiol), 30 hours (epineph- 
rine and growth-hormone) or 39 hours 
(all other experiments) after injection of 
AIB before observing its distribution. In 
all cases the animals were fasted about 
15 hours before they were sacrificed. 

For analysis, tissues were homogenized 
with 5 parts of very dilute acetic acid (to 
give a pH of about 5), and the extracts 
were heated to deproteinize them. Serum 
and urine were counted directly. A thin- 
windowed gas-flow counter was used 
throughout, correcting for self-absorption. 

Effect of age or body weight on the 
distribution of the amino acid. Figure 1 
shows that progressively higher serum 
levels resulted from the standard dose as 
the rat grew larger. This rising serum 
level was mainly caused by the declining 
activity of the tissues in concentrating the 
amino acid from the extracellular fluid, 
which is illustrated in Figure 2 for the 
skeletal muscle. The ordinate shows the 
“distribution ratio”—that is, the number 
of times that the amino acid appeared 
to have been concentrated by the cells; 
levels for the cellular and extracellular 
water were calculated by using available 
figures for the fluid compartment rela- 
tionships. 

The same result was obtained for a 
number of other tissues. The younger tis- 
sues showed a stronger “amino acid 
hunger,” and the plasma level was 
thereby lowered; the older tissues lived 
in a richer medium and yet captured 
relatively less of the amino acid. This 
metabolically useless amino acid reflects 
the decreasing “amino acid hunger” be- 
cause it corresponds structurally to the 
rather modest requirements for trans- 
port. 

Adulthood is not as distinct an entity 
in the rodent as it is in man; it will be 
interesting to see whether this change in 
avidity of tissues for amino acids occurs 
more abruptly at maturity in the human. 

Effect of epinephrine. Epinephrine has 
long been known to depress the level of 
the plasma amino acids, although in an 
unknown way. Figure 3 demonstrates 


that almost all tissues had increased lev- 
els of AIB 2 hours after 0.1 milligram of 
epinephrine per kilogram of body weight 
had been injected. With 12 animals 
(adrenalectomized females, 180 to 220 
grams) in each group, the changes were 
statistically significant (P < 0.02) in the 
case of heart and kidney. The amino acid 
had been injected 30 hours earlier. 

Pituitary growth hormone. Intramus- 
cular injection of 1 unit of pituitary 
growth hormone in 200-gram female rats 
likewise intensified in 2 hours the con- 
centration of AIB for all tissues studied 
except the heart (Fig. 4). Each group 
included nine animals. The changes for 
the liver, kidneys, duodenum, and the 
combined ovaries plus uterus were highly 
significant by statistical test. 

Influence of hydrocortisone. The action 
of adrenal steroids was first discovered as 
an indirect effect of vitamin B,-defi- 
ciency. This deficiency decreased the in- 
tensity with which various tissues concen- 
trated AIB (12), supporting the role of 
pyridoxal in amino acid transport. The 
liver was a prominent exception, how- 
ever, capturing if anything more AIB 
than usual in the deficiency; but when 
the animals first had been adrenalecto- 
mized, the behavior of the liver was no 
longer disparate. 
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Fig. 3. Effect of epinephrine on the ac- 
cumulation of AIB by adrenalectomized 
rats. Tlie dose was 0.1 milligram per kilo- 
gram of body weight. Other values are 
averages for 12 animals. 
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Fig. 4. Effect of growth hormone on the 
accumulation of AIB by rats. The dose 
was | unit per animal of body weight 
about 200 grams. 








Figure 5 shows the normal relation- 
ship between serum AIB and liver AIB 
levels. The latter remained 8 or 9 times 
the concentration of the former. This is 
the kind of relationship that was found 
for glycine in the intact guinea pig in 
1948 (13) and that has since been shown 
repeatedly with isolated cells and tis- 
sues. 

Table 1 shows the disturbance in this 
relationship with the hepatic AIB cap- 
ture increased by about 60 percent 2 
hours after injection of 2 milligrams of 
hydrocortisone subcutaneously into the 
135-g rat. The test amino acid (1 
mg/kg) had been injected 39 hours 
earlier. This response in 2 hours is more 
rapid than the effect obtained by Engel 
upon urea formation (1/4). The prompt 
and vigorous action cannot be attributed 
to acceleration of amino acid catabolism: 
there was no catabolism of the model 
amino acid. 

A question often discussed is whether 
the catabolic phase following surgery or 
trauma ought, if possible, to be elimi- 
nated or whether it serves a protective 
purpose, perhaps by flooding the injured 
site with building stones for repair. Such 
an effect is not to be expected, however, 
if catabolism is induced by intensified 
hepatic capture of amino acids. The tis- 
sue wastage appears to be initiated by a 
pull rather than a push, and therefore 
the catabolic phase probably does not 
flood the injured site with repair mate- 
rials. A relatively slight intensification of 
the concentration of AIB by nonhepatic 
tissues was possibly also produced by 
hydrocortisone; but with a metaboliz- 
able amino acid this could scarcely com- 
pensate for the intensified destruction of 
the amino acid. 

Referring again to the second scheme, 
we see that the liver not only destroys 
amino acids but also synthesizes them 
into a number of proteins. Interestingly, 
hydrocortisone accelerates the synthesis 
of plasma albumin (/5) and of a num- 
ber of liver proteins. Such an accelera- 
tion might be anticipated under the pres- 
ent thesis of the mode of steroid action. 
Hepatic gluconeogenesis from amino 
acids should also be stimulated. Further- 
more, the retarding influence of adminis- 
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Fig. 5. Relationship between the serum 
and liver concentration of AIB in normal 
rats. The correlation coefficient is 0.744. 
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Table 1. Effect of administering hydrocortisone on AIB distribution. All values are 
thousands of counts per minute, per milliliter, followed by the standard error. The only 
statistically significant change is the intensification of the liver concentration. Although 
the hepatic levels could be seen by inspection to be clearly elevated, the following con- 
servative method of calculation was used: The control levels for rats of the body weight 
taken (137 grams, standard deviation 13.5 grams) were obtained from regression lines 
versus body weight based upon 29 normal animals. The serum levels of the eight experi- 
mental animals averaged 1440 counts per minute, per milliliter; therefore one can predict 
the tissue values in the second column, based upon regression lines like those of Fig. 5. 








Normal distribu- 





tion for a 
Normal distribu- 137-g rat, rasa Veh 
Tissue tion for a adjusted to an 
137-g rat a serum level pipaenine of 
of 1440 hydrocortisone 
count/min ml 
Serum 1.21 + 0.04 1.44 1.44+0.10 
Muscle 4.73 + 0.31 5.78 + 0.63 5.72 + 0.29 
Liver 10.17 +0.57 11.06+1.71 17.50 + 0.93 
Kidney 45.4 +2.2 Day ay 64.2 +4.8 
Heart 8.62 + 0.66 9.87 + 0.99 10.6 +0.39 
Duodenum 18.9 +0.7 20.72 + 1.45 


tered sugar on amino acid catabolism 
(16) is readily understood. 

Estradiol. Four 21-day-old female rats 
were injected intraperitoneaily with the 
tracer dose of AIB and subcutaneously 
with 0.1 microgram of estradiol in 0.1 
milliliter of sesame oil. Four control ani- 
mals received, instead, AIB and pure 
sesame oil. After 20 hours the animals 
were sacrificed, and samples of plasma, 
uterus, and liver were analyzed (Table 
2). At the time of sacrifice the uterus 
had entered a phase of rapid growth 
under the influence of the estrogen (/7). 
For the liver, no intensification of AIB 
concentration was observed, but now the 
uterus concentrated the amino acid by 
280 percent of the original value. 


Discussion 


Several endocrine agents of widely dif- 
ferent character are thus seen to influ- 
ence the ability of cells to capture amino 
acids from the surrounding medium, in 
directions consistent with their growth- 
promoting arid catabolic actions, The 
changes observed with AIB are consist- 
ent with many of the observations already 
made of hormone action on the distribu- 
tion of the ordinary amino acids, indi- 
cating that this amino acid responds like 
other amino acids to humoral influence. 
The following effects, for example, have 
been shown: (i) decreased plasma amino 
acids accompanied by increased total 
free amino acids in the dog receiving 
growth hormone (/8); (ii) decreased 
plasma amino acids after stress in man, 
increased liver amino acids after surgery 
in rats (7), and decreased plasma amino 
acids in rats receiving hydrocortisone 
(19); and (iii) decreased plasma amino 
acids after epinephrine injection. 

For all of these changes there has al- 


18.54 + 0.23 








ways remained the possibility that the 
influences were at other points than the 
transfer step; but for AIB, possibilities 
other than the transfer reaction appear 
to be eliminated. 

Probably we should be oversimplifying 
matters were we to imply that all cellu- 
lar reactions which use amino acids are 
necessarily accelerated when a cell con- 
centrates amino acids more strongly. 
Quantitative aspects, such as the extent 
and duration of action, must be consid- 
ered. Furthermore, increased capture at 
a given site may be deprived of net effect 
if the amino acids are drawn away by 
simultaneously increased hepatic capture 
and destruction. 

Finally there is the important question 
whether the amino acid-using reactions 
may already be saturated with respect to 
the various amino acids, so that no stimu- 
lation would result from elevated levels. 
Clearly, this is not the case for catabolic 
breakdown in the liver; we all know how 
readily this rate adjusts itself to the level 
of protein intake; therefore one may con- 
fidently expect accelerated amino acid 
breakdown to follow intensified amino 
acid concentration by the liver. 


Table 2. Change in the accumulation of 
AIB by immature uterus upon administra- 
tion of estrogen. Each value represents 
results obtained from one animal. The 
concentration by the livers of the same 
animals was not detectably altered. 





Distribution ratio, uterus/serum 








Control Experimental 
5.55 16.6 
4.23 13.6 
5.01 14.7 
4.83 9.62 


Mean 4.90 Mean ‘13.6 
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For reactions of protein synthesis, the 
question has not been answered as com- 
pletely. Broad ranges have been observed 
over which the rates of incorporation of 
an amino acid or of the net synthesis of 
protein in vitro do vary with the amino 
acid level; but such ranges are not yet 
adequately defined for the various tissues 
in situ. In addition, mutual supplemen- 
tation experiments among the amino 
acids have shown how readily one amino 
acid may fall to levels suboptimal for 
growth. 

Furthermore, the finding should be 
considered that amino acid levels are 
rather uniformly high where protein syn- 
thesis or growth is accelerated. Before 
we can imply a causal relationship in this 
association, we must consider one alter- 
native explanation. Protein synthesis un- 
doubtedly proceeds through activated 
amino acid intermediates; by spontane- 
cus dissociation, these intermediates (or 
the proteins themselves) might release 
amino acids at high levels. At high syn- 
thetic rates such intermediates might be 
more abundant, and the free amino acids 
could therefore reach higher levels. 
(Such a hypothesis must also assume 
that the precursor amino acids are taken 
from one compartment—for example, 
the cell exterior—and that the inter- 
mediates are dissociated into another— 
for example, the cell interior). For ex- 
ample, when the immature uterus entered 
an estrogen-stimulated growth phase, 
perhaps the high amino acid levels were 
a secondary expression of the high rate 
of protein synthesis. 


Such an explanation becomes highly 
improbable, however, for the present ob- 
servations. a-Aminoisobutyric acid is not 


:incorporated into protein, and it is un- 


likely that it proceeds even to intermedi- 
ate stages of that synthesis. For example, 
no stimulation by it of the exchange of 
radioactive phosphorus between pyro- 
phosphate and adenosine triphosphate 
has been detected (20). Accordingly, the 
reaction which was stimulated upon ad- 
ministration of estrogen was most likely 
the transfer reaction itself. 

Note that estradiol intensifies AIB 
concentration by the uterus and not by 
the liver, whereas hydrocortisone intensi- 
fies mainly the hepatic capture. If we as- 
sume that the same amino acid carrier 
operates in these two tissues, there must 
be local factors which make the trans- 
port more susceptible to an endocrine 
agent in one tissue than in the other. For 
example, a particular hormone molecule 
might gain access to the transport appa- 
ratus more readily in one than in the 
other. 

Apparently we have in nitrogen metab- 
olism additional instances of endocrine 
control operating on transfer reactions. 
Certain other steroids are already recog- 
nized to influence the transfer of Nat 
and K+ between cells and surrounding 
fluids, and insulin has been shown to in- 
crease the access of sugars to the cell in- 
terior (27). The fate of the amino acids 
appears to be collectively modified by 
changing the extent to which various 
cells concentrate amino acids from the 
extracellular environment. 


Ward Vinton Evans, 
Physical Chemist 


On 2 August 1957, Ward Vinton 
Evans died in Rawlinsville, Pennsylvania, 
where he had been born 77 years before. 

His professional activities had made 
him well known within his own scientific 
group, but his part on the world stage 
didnot come until 1954 when, well into 
his. 70’s, he served on the special three- 
man security board which reviewed 
charges against J. R. Oppenheimer. Be- 
fore this, he had served on a number of 
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review boards dealing with security 
clearances in the Chicago area. His dis- 
sent from the majority finding against 
Oppenheimer attracted world-wide at- 
tention. As the Washington Post said in 
an editorial on his death, “his pungent 
dissent from the majority finding against 
Dr. Oppenheimer, written in earthy lan- 
guage, stands as a model of clarity and 
common sense. The failure to clear Dr. 
Oppenheimer, he noted, will be a “black 
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mark on the escutcheon of the country.’ 
Conservative in his politics and personal 
views, Dr. Evans had a refreshing toler- 
ance for disagreement and idiosyncrasy 
once basic loyalty was established. He 
knew that a narrow conformity in 
thought and action produces stereotyped 
minds. He followed his own philosophy 
of tolerance, and those who were exposed 
to it will not soon forget him.” 

“Doc” (he was so universally known 
s “Doc” that, even here, it seems inap- 
propriate to refer to him in any other 
way) entered his chosen profession 
somewhat late. He received his bache- 
lor’s degree from Franklin and Marshall 
in 1907 (and an honorary D.Sc. in 1932). 
Following graduation he taught high 
school for 6 years in Pennsylvania and 
New York before commencing graduate 
work at Columbia University. He was 36 
when he was awarded the Ph.D., in 
1916. He remained at Columbia for a 
year as Harriman fellow and then joined 
the faculty of the department of chem- 
istry at Northwestern University, where 
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he remained until he became professor 
emeritus in 1945, During his last 3 years 
at Northwestern he was chairman of the 
department. 

Doc was not one who retires easily. 
The following year he was with the U.S. 
Army University in France and England. 
He then became professor of chemistry at 
Loyola University in Chicago, from 
which institution he acquired his second 
title of professor emeritus, in 1956. 

Between,1920 and 1942, Doc published 
about 20 scientific papers. The most im- 
portant of these dealt with electrochemi- 
cal studies of the structure of Grignard 
reagents. These papers are basic to the 
subject and are frequently referred to. 
A subject which occupied him in less 
formal ways was explosions. He became 
interested in these during a period with 
the Army during World War I. He was 
concerned with explosions, either as a 
member of committees or as a legal ex- 
pert, until his death. 

He was active in the affairs of the 
American Chemical Society. He was 
chairman of the Chicago Section for a 


year and a director and councilor of the 
section for many years. He also served 
a term as chairman of the Division of 
Physical and Inorganic Chemistry. 

Small, wiry, and hardy, Doc was of the 
type who looks older than his age when 
young and younger when old. He was 
extremely shrewd in his judgment of 
facts, of men, and of fish. Shrewdness 
in the first two items stood him in good 
stead in the classroom and on the witness 
stand. His disarming manner and casual 
appearance (his hats were a Northwest- 
ern tradition, and one former student 
swears that he wore the same necktie 
every day for an entire year) led a num- 
ber of opposing lawyers seriously to un- 
derestimate him, to their mortification 
when Doc finally sprang his bear trap. 
Shrewdness with regard to fish was de- 
veloped in over 70 years’ practice of his 
favorite sport on the lower stretches of 
the Susquehanna, where he fished as a 
boy and later had a summer home. 

He was an unusually effective teacher 
and one whom students never forgot. If 
he took a particular interest in the bril- 


News of Science 


Nobel Prizes 


The Karolinska Institutet, Stockholm, 
Sweden, has announced that Daniel 
Bovet, 50, head of the department of 
pharmacology at the Istituto Superiore 
di Sanita in Rome, has been awarded 
the 1957 Nobel Prize in physiology and 
medicine for work that has led to the 
development of sulfa drugs, antihista- 
mines, and muscle relaxants. Bovet was 
born in Switzerland but became a natur- 
alized Italian citizen in 1947. He is the 
first Italian to win the Nobel Prize in 
medicine and physiology since 1906. 
(Enrico Fermi won the physics prize in 
1938). 

While Bovet was working at the 
Pasteur Institute in Paris in 1932, Ger- 
many’s Gerhard Domagk reported that 
prontosil, a dye product, could be used 
to kill bacteria that cause common in- 
fections. Bovet and his colleagues im- 
mediately set about breaking down pron- 
tosil, a complex chemical, and eventually 
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isolated sulfanilamide, first of the mod- 
ern antibiotic drugs. In the next few 
years Bovet synthesized many related 
compounds. 

Then in 1937, with a Swiss colleague, 
Bovet produced the first antihistamine. 
In the next 4 years he conducted some 
3000 experiments to work out the chemi- 
cal formulas that are the basis for most 
of the antihistamines now widely pre- 
scribed for hay fever, eczema, asthma, 
and other allergies. 

Next he turned his attention to a study 
of curare and the mechanism by which 
it paralyzes the muscles. It took him 8 
years to isolate the essential ingredients 
from the impure mixtures used by South 
American Indians to poison darts. He 
developed a series of synthetic curare 
drugs that are now considered land- 
marks in the history of anesthetics—for 
example, succinylcholine, which is now 
in general use as a muscle relaxant dur- 
ing surgery on the chest and abdomen. 
Bovet, who is not listed in either the in- 





liant students, he also took an almost 
desperate interest in the academic sal- 
vation of the backward. In teaching 
freshman chemistry, he held that one 
must first get the student’s interest. To 
this end, he was a master of the func- 
tional use of the anecdote, of the vivid 
expression, and of the demonstration. He 
also held that a lecturer should be heard 
in the back row. In fact, his lectures 
could be heard in the next building. In 
teaching physical chemistry he aimed at 
the inculcation of exact thinking in that 
subject. He believed in assigning large 
numbers of difficult problems. With 
these rather different approaches, he was 
unusually successful in both courses. 

Doce was active and prominent in uni- 
versity councils, He particularly enjoyed, 
and was very effective in, his dealing with 
students. For many years he was on the 
Northwestern University athletic com- 
mittee and chairman of the committee 
dealing with the undergraduate publi- 
cations, 

Rosert L. BurwE 1, Jr. 

Northwestern University 


ternational or the Italian Who’s Who, 
has never taken out a patent in his own 
name and has never benefited financially 
from the commercial exploitation of his 
findings. 

This year’s Nobel Prize in physics has 
been awarded by the Swedish Royal 
Academy of Sciences to two Chinese- 
born investigators, Tsung Dao Lee, 31, 
the youngest full professor at Columbia 
University, and Chen Ning Yang, 27, of 
the Institute for Advanced Study at 
Princeton, N.J. Neither is a United 
States citizen, but both are permanent 
residents. The two men were cited “for 
their penetrating investigation of the so- 
called parity laws which has led to im- 
portant discoveries regarding elementary 
particles” [Science 123, 185 (1 February 
1957) ]. Lee and Yang destroyed experi- 
mentally the long accepted “Principle 
of the Conservation of Parity.” 

The 1957 Nobel Prize in chemistry, 
also awarded by the Swedish Academy, 
will go to Sir Alexander Todd, 50, pro- 
fessor of organic chemistry at Cambridge 
University since 1944, and chairman of 
the British Advisory Council on Scien- 
tific Policy. He is being honored for his 
work on nucleotide coenzymes, which 
has been in progress for nearly 15 years. 
In an interview with the press, Sir Alex- 
ander explained that the contribution by 
him and his research team was the de- 
termination of the fundamental chemical 


structure of nucleic acids. He described - 


the acids as the genic material that 
passes on genetic characteristics from the 
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mother cell to the offspring, and com- 
mented “When you know the structure 
of these things (the genes contained in 
the chromosomes in cell nuclei) you can 
begin to find out how they pass on char- 
acteristics. If you do that, you’ve gone a 
long way toward finding out what life is.” 

All the Nobel laureates are to receive 
their awards—a recognition certificate, a 
gold medal, and $40,000—in a ceremony 
that will take place in Stockholm on 10 
December. The King of Sweden, Gustaf 
VI Adolf, will make the presentation. 


NAS Congratulates Soviet Academy 


Detlev W. Bronk, president of the 
U.S. National Academy of Sciences, 
sent the following congratulatory letter 
to A. N. Nesmeyanov, president of the 
U.S.S.R. Academy of Sciences, on 6 Oc- 
tober, two days after the launching of 
Sputnik I. 

“On behalf of the National Academy 
of Sciences of the USA, I wish to con- 
gratulate you and your Academy of Sci- 
ence of the USSR for the great achieve- 
ment of placing an earth satellite in 
orbit. This is a brilliant contribution to 
the furtherance of science for which sci- 
entists everywhere will be grateful. I had 
the privilege of conveying in person 
these congratulations to Academician 
Blagonravov in Washington on Saturday 
morning, and will do so again tomorrow 
to Academician Bardin.” 


Physicist Denied Passport 


The U.S. Court of Appeals for the 
District of Columbia has ruled in the 
case of Weldon B. Dayton, physicist of 
Corning, N.Y., that the Secretary of 
State may use confidential information 
in denying passports to people believed 
to be going abroad to advance the Com- 
munist movement. Dayton was accused 
of being active in Communist-front ac- 
tivities, associating with Communists, 
and wanting to go abroad “to engage in 
activities which will advance the Co::- 
munist movement.” It is reported that 
Dayton wanted to go to India to conduct 
research with Bernard Peters, a physicist 
who renounced his American citizenship 
and left the country to work at the Tata 
Institute for Fundamental Research in 
Bombay. 

Dayton held that he had the right to 
confront witnesses who gave informa- 
tion against him. The State Department 
eventually told him the substance of the 
charges but would not reveal the identity 
of the informants, saying that this would 
compromise investigative sources and 
endanger national security. 

In a 2-to-1 decision, this view was ap- 
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proved by Judge E. Barrett Prettyman 
and Judge Wilbur K. Miller. Prettyman 


wrote in his majority opinion that “the 


- community interest makes [the decision] 


necessary.” In a dissent, Judge Charles 
Fahy stated: “A finding that the denial 
is in the ‘national interest’ is too broad 
when the particular national interest is 
not broken down to come within the gov- 
erning criteria.” Dayton’s attorney, Harry 
I. Rand, intends to appeal to the Su- 
preme Court. 

The appellate court’s ruling was just 
the opposite of that taken in another 
passport case in November 1955 by Dis- 
trict Court Judge Luther Youngdahl. In 
the case of Leonard Boudin, Youngdahl 
ruled out the use of secret evidence by 
the State Department in acting on pass- 
port applications. The Government ap- 
pealed Youngdahl’s ruling, but later 
avoided the issue and granted Boudin a 
passport when the case was rejected by 
the Court of Appeals because of a legal 
technicality. 


Kabul Archeology Exhibit 


The Museum of Kabul in Afghanistan 
is to be reorganized with the aid of a 
mission established by the United Na- 
tions Educational, Scientific and Cul- 
tural Organization. The museum con- 
tains archeological collections considered 
of first importance in the study of the art 
and civilizations of Asia. 

The UNESCO mission will consist of 
a specialist from Switzerland, a specialist 
from France, and a specialist from Syria. 
It will be headed by M. Jean Gabus of 
Neuchatel, Switzerland, who is director 
of the Institute of Ethnology at the Uni- 
versity of Neuchatel. 


The President Names Killian 


James R. Killian, president of Massa- 
chusetts Institute of Technology, has 
been named by President Eisenhower to 
the newly created post of special assist- 
ant to the President for science and 
technology. He is to take office imme- 
diately. The President said: 

“This man, who will be aided by a 
staff of scientists and a strong advisory 
group of outstanding experts reporting 
to him and to me, will have the active 
responsibility of helping me follow 
through on the program that I am... 
outlining. . . . Through him, I intend 
to be assured that the entire program is 
carried forward in closely integrated 
fashion, and that such things as alleged 
interservice competition or insufficient 
use of overtime shall not be allowed to 
create . . . harm to our scientific and 
development program, 


“Moreover, Dr. Killian will see to it 
that those projects which experts judge 
have the highest potential shall advance 
with the utmost possible speed. He will 
make sure that our best talent and tiie 
full necessary resources are applied on 
certain high-priority top-secret items. 


In the television address on 7 Novem- 
ber in which he announced Killian’s ap- 
pointment, the President discussed the 
U.S. missiles program and reported that 
this country had solved the problem 
of bringing a missile back from outer 
space. He also announced changes in the 
Defense Department to give missile de- 
velopment priority and to assure that 
“any new missile program ... will, 
whenever practicable, be put under a 
single manager and administered with- 
out regard to the separate services.” In 
conclusion, the President said: 

“Although for tonight’s purpose I 
stress the influence of science on de- 
fense, I am not forgetting that there is 
much more to science than its function 
in strengthening our defense, and much 
more to our defense than the part played 
by science. The peaceful contributions 
of science . . . are the most important 
products of the conquest of nature’s 
secrets. ... 


U.S.-U.K. Conference on 
Controlled Thermonuclear Research 


Major phases of research in the field 
of controlled thermonuclear reactions in 
the United Kingdom and the United 
States were reported upon and discussed 
recently in a joint conference of repre- 
sentatives of the two nations at Princeton 
University. The conference was arranged 
by the U.S. Atomic Energy Commission 
and the U.K. Atomic Energy Authority. 

Several essentially distinct approaches 
to solving the problems of controlled 
thermonuclear reactions are being pur- 
sued in each of the two countries. Some 
of the experimental devices utilized have, 
for some months, been yielding substan- 
tial numbers of neutrons from the in- 
terior gas; in other machines there has 
been confinement of very hot gases for a 
small fraction of a second. 

There are two main conditions neces- 
sary for the attainment of power-produc- 
ing thermonuclear reactions. First, heavy 
hydrogen must be heated to a tempera- 
ture of at least 100 million degrees cen- 
tigrade. Second, this hot gas must be 
confined within a container for an ap- 
preciable fraction of a second. When 
the temperature reaches several million 
degrees centigrade, neutrons will be 
emitted in large numbers. 

At this lower temperature, it is a deli- 
cate and difficult matter to distinguish 
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the neutrons produced by thermonuclear 
processes from those arising from other 
processes that are of no particular inter- 
est for controlled thermonuclear reac- 
tions. Since all neutrons are similar, 
their mode of origin has to be established 
by elaborate experiments. Such experi- 
ments are in progress in both countries. 
Reports at the meeting in Princeton 
on the temperatures reached in the con- 
trolled thermonuclear experiments sug- 
gest that neutrons from thermonuclear 
reactions have been achieved, but more 
experimental work will be necessary to 
establish this as a fact. Realization of the 
objective of producing thermonuclear 
neutrons, if definitely established, would 
be an important step in the long-range 
effort to develop thermonuclear reactors 
for the production of economic power. 


Development of Food Irradiation 
Reactor Suspended 


The Atomic Energy Commission has 
suspended activities directed toward the 
design and construction of the Food 
Irradiation Reactor (FIR) and _ will 
terminate its contract with Kaiser En- 
gineers, Oakland, Calif., for development 


work on this project. The reactor was _ 


being developed for use by the Army 
Quartermaster Corps in food irradiation 
experiments and other projects at the 
U.S. Army Ionizing Radiation Center, 
to be built at Stockton, Calif. 

The Department of Defense has re- 
cently indicated an interest in the investi- 
gation of alternative sources of gamma 
irradiation, such as long-lived radioiso- 
topes or spent reactor fuel elements. 
Pending the results of this ‘investigation, 
the commission has suspended develop- 
ment work on the FIR. 


Scripps Institution’s 
Downwind Expedition 


Two ships from the University of 
California’s Scripps Institution of Ocean- 
ography have sailed on a 4%4-month 
voyage to conduct studies in connection 
with the International Geophysical Year. 
The trip, called the Downwind Expedi- 
tion, will take the research vessels Hori- 
zon and Spencer F. Baird to the south- 
east Pacific Ocean, scientifically one of 
the least known areas in the world. 
Henry W. Menard, Jr., associate profes- 
sor of geology at the Scripps Institution, 
is scientific leader of the expedition, 
whose ports of call will include Tahiti; 
Pitcairn Island, settled by the Bounty 
mutineers; Robinson Crusoe’s island, 
Juan Fernandez, off the coast of Chili; 
the South American ports of Valparaiso, 
Chile, and Callao, Peru; and Easter Is- 
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land, noted for its mysterious stone 
statues. 

However, only a few days will be spent 
in port, for the primary purpose of the 
expedition is to study how the deep wa- 
ters of the ocean move. Practically noth- 
ing is known about deep currents be- 
cause it is difficult and expensive to make 
measurements below the sea’s surface, 
and effective methods have only recently 
been developed. In fact, so little is known 
about the circulation of the deep ocean 
water that nobody knows whether it 
takes 100 years or 10,000 for this water 
to travel from the Antarctic to the 
Equator and back again. 

The expedition will also provide data 
for other IGY studies in the course of the 
more than 38,000-mile voyage. Twenty- 
five seismic stations will be occupied as 
part of the IGY seismological program. 
Samples for radiocarbon analysis of 
ocean waters will be taken from five 
locations. Such samples “date” ocean 
water. Air and water samples will be 
collected for analysis of carbon dioxide 
content. 

In addition, the expedition’s scientists 
will make a profile of the ocean floor 
along the line of 130° west longitude 
from the latitude of San Diego, Calif., 
to approximately 50° south. Several 
dredge hauls will be made to collect 
samples that will help determine the 
mineral resources of the sea floor. The 
atolls of the Tuamotu Archipelago will 
be studied. 

One of the primary projects of the 
voyage will be investigation of the broad 
rises in the southeastern Pacific. Such 
rises are characteristic of all the oceans 
except the North Pacific, where most of 
the Scripps expeditions have been con- 
ducted. Surveys will also be made of the 
narrow, deep South American Trench 
just off the coast of Chile and Peru. The 
slope from the bottom of this trench to 
the crests of the adjacent Andes is the 
steepest in the world. 

Scientists interested in joining the ex- 
pedition at Valparaiso or Callao, or in 
having special observations or collections 
made, should communicate with Dr. 
Roger Revelle, University of California, 
Scripps Institution of Oceanography, La 
Jolla, Calif. 


Golden Anniversary of the 
Pasteur Institute in India 


This year marks the 50th anniversary 
of the Pasteur Institute in Kasauli, India. 
A souvenir volume published to cele- 
brate the golden jubilee contains a trib- 
ute by its present director, N. Veerara- 
ghaven, to the men who have guided the 
organization’s development over the past 
half-century. Another section of the com- 





memorative volume is devoted to a de- 
scription of the institute’s research ac- 
tivities, which have included significant 
work in the following areas: rabies, in- 
fluenza, Q-fever, cholera, typhoid fever, 
diphtheria, fusospirochaetosis, serology 
of syphilis, tropical eosinophilia, malaria, 
leishmaniasis, venomis, and entomology. 

Changes in vaccine for rabies and 
methods of production over the years 
are briefly described, and especial refer- 
ence is made to the painstaking record- 
keeping, instituted by the first director 
and still maintained, of the history of 
hundreds of patients bitten by rabid ani- 
mals, but untreated, considered in paral- 
lel with the results of treatment of per- 
sons bitten by the same animals. This 
continuing investigation is considered to 
be a unique record. 

The last section is the scientific report 
of the institute for the year 1956. It de- 
scribes an experimental evaluation of 
recent advances in antirabies treatment, 
an assessment of the value of 5 percent 
simple vaccine in human treatment, and 
studies on the cultivation of the rabies 
virus in vitro. 


Postdoctoral Research 
Associateships 


The National Academy of Sciences— 
National Research Council has an- 
nounced that Postdoctoral Resident 
Research Associateships again will be 
offered for 1958-59 by the Argonne Na- 
tional Laboratory, the National Bureau 
of Standards, the Naval Research Labo- 
ratory, and the Oak Ridge National 
Laboratory. The associateships are ten- 
able at the Argonne National Laboratory 
in Lemont, IIl.; at the Washington, D.C., 
and Denver, Colo., laboratories of the 
National Bureau of Standards; at the 
Naval Research Laboratory in Washing- 
ton, D.C.; and at the Oak Ridge Na- 
tional Laboratory in Oak Ridge, Tenn. 

These associateships have been estab- 
lished to provide young scientists of un- 
usual ability with an opportunity for 
advanced training in basic research ‘in 
the general areas of the biological, physi- 
cal, and mathematical sciences. In addi- 
tion, research associateships in visual 
psychophysics and engineering psychol- 
ogy are also available. 

~ Applicants must be citizens of the 
United States. They also must produce 
evidence of training, in one of the listed 
fields, equivalent to that represented by 
the Ph.D. or Sc.D. degree and must have 
demonstrated superior ability for creative 
research. The stipend for these associate- 
ships is $7035 a year. 

Application materials may be secured 
by writing to Fellowship Office, National 
Academy of Sciences—National Research 
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Council, 2101 Constitution Ave., Wash- 
ington 25, D.C. In order to be considered 
for awards for 1958-59, applications 


must be filed at the Fellowship Office ° 


on or before 13 January 1958. 


News Briefs 


The International Academy of Proc- 
tology has announced its annual cash 
prize and merit award for the best un- 
published contribution on proctology or 
applied subjects. Contest entries must be 
received before 1 February 1958, by Al- 
fred J. Cantor, International Secretary, 
International Academy of Proctology, 
147-41 Sanford Ave., Flushing, N.Y. 

* & 

The University of Wisconsin’s botany 
and zoology departments are expanding 
their physical facilities for the first time 
in 45 years. They have begun to use the 
new $1,850,000 addition to Birge Hall, 
which was built in 1912. The new wing 
doubles the physical facilities of the two 
departments. 

= S: & 

A $1-million science building was re- 
cently dedicated at Wilkes College. The 
building was named in honor of Admiral 
Harold R. Stark, who is a member of the 
board of trustees of the college. William 
L. Laurence, science editor of the New 
York Times, was principal speaker at the 
dedication dinner. 


Scientists in the News 


ERNEST O. LAWRENCE, Nobel 
laureate and director of the University 
of California Radiation Laboratory at 
Berkeley, will receive the Atomic En- 
ergy Commission’s $50,000 Enrico Fermi 
Award on 2 December, the anniversary 
of the day when the late Dr. Fermi and 
his associates proved that nuclear fission 
could be self-sustained and controlled. 
Lawrence is being honored for his inven- 
tion and development of the cyclotron 
and for his many other contributions to 
atomic energy and nuclear physics. 


JAMES M. PRICE of the University 
of Wisconsin Medical School and SEY- 
MOUR COHEN of. the University of 
Pennsylvania are the first recipients. of 


the American Cancer Society’s new, life- * 


time salary grants. These awards for two 
permanent faculty level positions in can- 


cer research amount to $224,000 for the © 


University of Pennsylvania and $392,296 
for the University of Wisconsin. 


TIEN-CHUAN: WANG has recently 
joined Arthur D. Little, Ing, Cam- 
bridge, Mass., and is working in its Ad- 
vanced Research Division in the field of 
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microwave physics. He was formerly a 
member of the group at Columbia Uni- 
versity which conducted research that 
led to the successful development of the 
ammonia maser. Before coming to the 
United States Wang taught and did re- 
search in electronic physics at several 
universities and institutes on the Chi- 
nese mainland. He has specialized in 
nuclear resonance and microwave spec- 
troscopy. 


VIRGIL P. SYDENSTRIKER has 
been named emeritus professor and 
emeritus chairman of the department of 
medicine of the Medical College of 
Georgia. He had served as professor of 
medicine for 35 years. Since his retire- 
ment last summer, he has been appointed 
to the staff of the Veterans Administra- 
tion Hospital in Augusta, Ga. 


GIAMPIETRO PUPPI, director of 
the Institute for Physics at the University 
of Bologna, is a visiting professor in the 
physics department of the University of 
Maryland for the fall semester, 1957-58. 
In the spring and summer semesters, 
Cyril Domb, professor of theoretical 
physics at the University of London, will 
be a visiting professor. 


DONALD E. THOMAS and KEN- 
NETH M. GOLDMAN, metallurgists 
at the Bettis atomic power division of 
the Westinghouse Electric Corporation, 
have received special company awards 
of $2000 each for the discovery in 1952 
of a broad range of zirconium alloys that 
have a high corrosion resistance and are 
therefore especially capable of with- 
standing the high temperature and pres- 
sure generated in atomic power plants. 
The discovery helped solve one of the 
major problems in the design and de- 
velopment of the reactor for the U.S.S. 
Nautilus. 


ARTHUR C. ALLEN, formerly asso- 
ciate pathologist at the Memorial Center 
for Cancer and Allied Diseases and asso- 
ciate professor of pathology at Cornell 
University Medical School, Sloan-Ket- 
tering Division, has accepted appoint- 
ment as professor of pathology at the 
University of Miami Medical School 
and attending pathologist at the Jack- 
son Memorial Hospital. 


WILLIAM H. FORSTER, associate 
director of research in charge of semi- 
conductor research and development at 
the Philco Corporation, Philadelphia, 
has been named director of research in 
charge of the newly formed solid state 
electronics department of the company’s 
Research Division. CARLO V. BOC- 
CIARELLI is assistant’ director of re- 
search for the new department. 


GIUSEPPE BERTANI, geneticist 
and for the past 3 years a senior research 
fellow in biology at California Institute 
of Technology, has been appointed asso- 
ciate professor of medical microbiology 
at the University of Southern California. 


The following staff changes have taken 
place in the department of geology and 
geophysics at Massachusetts Institute of 
Technology. 

WALTER L. WHITEHEAD retired 
last June, but continued as director of 
the 1957 M.L.T. Summer School of 
Geology at Crystal Cliffs, Nova Scotia, 
and has been appointed lecturer in geol- 
ogy at M.I.T. and visiting professor at 
St. Francis Xavier University, Antigo- 
nish, Nova Scotia. 

HERBERT E. HAWKES resigned to 
accept a professorship in the Division of 
Mineral Exploration, University of Cali- 
fornia (Berkeley). 

WILLIAM S. VON ARX and J. 
BRACKETT HERSEY, physical ocean- 
ographers at Woods Hole Oceanographic 
Institution, have been appointed asso- 
ciate professors. 

HARRY HUGHES, scientific officer, 
United Kingdom Atomic Energy Au- 
thority, is visiting lecturer in geophysics 
during the present school year. 

In the department of meteorology, 
NORMAN A. PHILLIPS has been ap- 
pointed associate professor. 


PHILIP S. HOPKINS, professor of 
aviation and head of the department of 
aviation at Norwich University, North- 
field, Vt., has been appointed director 
of the Smithsonian Institution’s National 
Air Museum. 


WILLIAM H. FELDMAN, a mem- 
ber of the staff of the Mayo Foundation 
and Mayo Clinic since 1927, has ac- 
cepted a post as chief of laboratory re- 
search in pulmonary diseases in the de- 
partment of medicine and surgery of the 
Central Office Staff, Veterans Adminis- 
tration, Washington, D.C. 


Cc. D. W. THORNTON has been 
named director of research and develop- 
ment at Farnsworth Electronics Com- 
pany, Fort Wayne, Ind. Before he joined 
the company as assistant to the president 
for atomic energy in 1956, Thornton had 
been chief of the Office of Operations 
Analysis and Planning for the US. 
Atomic Energy Commission in Wash- 
ington, D.C. 


The following awards will be pre- 
sented in New York next March during 
the annual meeting of the Institute of 
Radio Engineers. 

ALBERT W. HULL, a consultant to 
‘the General Electric Research Labora- 
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tory in Schenectady, N.Y., will receive 
the Medal of Honor, highest technical 
award in the radio-electronics field “for 
outstanding scientific achievement and 
pionering inventions and development in 
the field of electron tubes.” 

W. R. G. BAKER, vice president of 
General Electric Company, will receive 
the Founders Award, which is bestowed 
“for outstanding contributions to the 
radio engineering profession.” 

EDWARD L. GINZTON, professor 
of applied physics and electrical engi- 
neering at Stanford University, will re- 
ceive the Morris Liebman Memorial 
Prize “for his creative contribution to 
the generation and useful application of 
high energy at microwave frequencies.” 

EDWARD W. ALLEN, Jr., chief en- 
gineer of the Federal Communications 
Commission, will receive the Harry Dia- 
mond Memorial Award “for his tech- 
nical and administrative contributions in 
the field of radio spectrum utilization.” 

CHARLES P. GINSBURG, of the 
Ampex Corporation, Redwood City, 
Calif., will receive the Vladimir K. 
Zworykin Television Prize “for pioneer- 
ing contributions to the development of 
video magnetic recording.” 


GEORGE SACHS, professor of metal- 
lurgical engineering and associate direc- 
tor of Syracuse University’s Research 
Institute, will receive an honorary doctor 
of engineering degree at the commence- 
ment of the Bargakademie (school of 
mines) at Clausthal, West Germany, on 
5 May 1958. Sachs graduated from the 
Berlin Engineering School and was a di- 
rector of metals research for Metallge- 
sellschaft, in Frankfurt, Germany, before 
he came to this country in 1936. 


ALLEN C. MUNSTER, mathema- 
tician who joined the Philco Corpora- 
tion, Philadelphia, in 1944, has been 
named associate director of research at 
Philco. His responsibilities will center on 
the technical direction and administra- 
tion of Government and industrial re- 
search programs. 


KENNETH A. DUNBAR, manager 
of the Atomic Energy Commission’s 
area office in Portsmouth, Ohio, has been 
named manager of the Chicago Opera- 
tions Office of the AEC at Lemont, IIl., 
effective 1 December. He _ succeeds 
JOHN J. FLAHERTY, who resigned 
on 1 October to return to private in- 
dustry. 


CARL LAMANNA, formerly of the 
School of Hygiene and Public Health at 
Johns Hopkins University, has been ap- 
pointed scientific director of the Naval 
Biological Laboratory and the affiliated 
Naval Medical Research Unit No. 1 at 
the University of California in Berkeley. 
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JAMES W. CULBERTSON, pro- 
fessor of medicine and director of the 
Cardiovascular Research Laboratories at 
the State University of Iowa College of 
Medicine since 1949, will join the staff of 
the University of Tennessee as professor 
of medicine, effective next spring. 

Also at Tennessee, WILLIAM H. L. 
DORNETTE, assistant professor of an- 
esthesiology at the University of Cali- 
fornia Medical Center, Los Angeles, will 
become professor and head of the de- 
partment of anesthesiology on 1 January 
1958. 


H. F. ROBERTSON, who has been 
associated with the Union Carbide Cor- 
poration since 1926, has been appointed 
technical director of the Union Carbide 
Development Company, a division of 
the corporation. For the past 13 years 
he has served in various capacities at the 
Bakelite Company, another Union Car- 
bide division, where he became manager 
of technical planning in 1956. 


GEORGE A. THIEL, chairman of 
the geology and mineralogy department 
at the Univeristy of Minnesota, has been 
selected as outstanding geology teacher 
of the year by the Association of Geol- 
ogy Teachers. He received the 1957 Neil 
Miner Teaching Award at the associa- 
tion’s fall meeting, which took place re- 
cently in Atlantic City in conjunction 
with the Geological Society of America’s 
annual meeting. 


ABSOLOM _VILAKAZI, Zulu an- 
thropologist and educator from Johan- 
nesburg, South Africa, has been ap- 
pointed professor of African studies at 
the Kennedy School of Missions of the 
Hartford (Conn.) Seminary Foundation. 
Vilakazi and his family arrived in this 
country on 12 November. 


CLARENCE F. WINCHESTER, ani- 
mal physiologist at the U.S. Department 
of Agriculture’s Agricultural Research 
Center, Beltsville, Md., has accepted a 
2-year appointment by the International 
Cooperation Administration as livestock 
adviser to the-Government of Ceylon. 
He will be stationed at Ceylon Univer- 
sity, in Peradeniya. 


GEORGE R. JOHNSON, associate 
professor of animal science at Ohio 
State University’s College of Agricul- 
ture, has been promoted to professor 
and chairman of the department, effec- 
tive 1 January 1958. He will also serve 
as chairman of animal science at the 
Agricultural Experiment Station. John- 
son will succeed LAWRENCE A. 
KAUFFMAN, chairman since 1955, 
who has asked to be relieved of admin- 
istrative duties but who will continue 
on the animal science faculty. 





MANUEL R. MALINOW of the Uni- 
versity of Buenos Aires, Argentina, has 
been appointed visiting professor in phys- 
iology at the State University of New 
York, Downstate Medical Center, from 
October 1957 through March 1958. 


Recent Deaths 


SOLOMON F. ACREE, Washington, 
D.C.; 81; organic research chemist; 
former chief of a section for acidity 
measurements at the National Bureau of 
Standards; 23 Oct. 

ALBERTO ASCOLI, Milan, Italy; 
80; professor emeritus of the University 
of Milan; pioneer in the use of B.C.G., 
founder of the Italian Institute for Anti- 
Tuberculosis Vaccination; 28 Sept. 

ALPHEUS BLIZZARD, Hartsville, 
S.C.; biologist and retired member of 
the staff of the plant quarantine section 
of the U.S. Department of Agriculture; 
former chairman of the department of 
biology at Coker College; past president 
of the South Carolina Academy of Sci- 
ence; 19 Oct. 

GERTY T. CORI, St. Louis, Mo.; 
61; professor of biological chemistry at 
Washington University; shared the 1947 
Nobel prize for studies on the body’s use 
of starches and sugars (with her hus- 
band, Carl, and with B. A. Houssay of 
Argentina); internationally known for 
her work on enzymes and carbohydrate 
metabolism; 26 Oct. 

FRANK G. DAVIS, Lewisburg, Pa.; 
professor emeritus of education at Buck- 
nell University and the author of a num- 
ber of books on counseling and guidance; 
21 Oct. 

JOSEPH FERGUSON, Philadelphia, 
Pa.; 50; electrical engineer who has been 
associated with the Nickel Processing 
Corporation of New York, supervising 
the company’s construction in Cuba and 
Colombia; during World War II he co- 
ordinated the work of Pan American 
World Airways’ engineers; 23 Oct. 

WELLINGTON D. JONES, Chicago, 
Ill.; 71; professor emeritus of geography 
of the University of Chicago; specialist 
in soil geography, world classification of 
agricultural regions, and the geography 
of India and the Far East; first ap- 
pointed to Chicago faculty in 1914; 24 
July. 

INA A. MARSH, Buffalo, N.Y.; 54; 
practicing psychiatrist and neurologist; 
assistant professor of neurology at the 
University of Buffalo Medical School; 
21 Oct. 

HENRY A. PILSBRY, Philadelphia, 
Pa.; 94; curator of mollusks at the Phila- 
delphia Academy of Natural Sciences, 


with which he had been associated since . 


1887; author of many papers and of a 
two-volume work on Land Mollusca of 
North America; 26 Oct. 
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Oxygenated Ferroheme Proteins 
from Soybean Nodules 


Twenty years ago, the discovery of a 
red pigment in legume nodules actively 
fixing atmospheric nitrogen provided a 
fresh approach to a problem of biology 
which merits far more than academic 
interest. Nodules, developing from roots 
underground in response to specific bac- 
terial infection, to which bacteria they 
remain host, collectively constitute a 
plant organ responsible for all molecular 
nitrogen fixation by legume crops. Stud- 
ies soon revealed that the nodule pig- 
ment is somehow associated with nitro- 
gen fixation and, moreover, that it is an 
iron porphyrin protein remarkably like 
the vertebrate hemoglobins. But whereas 
in crude preparations the pigment could 
be reversibly deoxygenated, always dur- 
ing purification it became oxidized to the 
ferric state; thus upon purification it lost 
the ability to function as a stable oxygen 
carrier and lost, thereby, its qualification 
for classification as a hemoglobin. The 
instability thus evidenced in the presence 
of molecular oxygen, albeit during proc- 
essing, cautions against prematurely cate- 
gorizing the new pigment with the hemo- 
globins and so attributing to it a func- 
tion, insufficiently demonstrated, which 
could be nonphysiological. 

While most of these early studies were 
made on preparations of unresolved pig- 
ment, two components were ultimately 
fractionated by electrophoresis and ana- 
lyzed (1). It was concluded that one 
native protoporphyrin protein of molec- 
ular weight approximately 20,000 and 
having approximately 0.3 percent iron 
had been isolated in its ferric state along 
with. an artifact of twice this size. 

The following account of the nodule 
pigment summarizes additional informa- 
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Reports 


tion from new studies, carried out over 
the past few years, culminating in the 
isolation of several oxygenated heme pro- 
teins from the soybean nodule and sug- 
gesting extensive research not only into 
nodule physiology but also into porphy- 
rin-protein chemistry and physiology (2). 

Three, and possibly four, ferro-proto- 
porphyrin proteins can be isolated from 
fresh or frozen nodules of the soybean, 
Glycine max, two of these in abundance 
(3). An essential feature of isolation is 
rapid processing with controlled temper- 
ature and pH. Extraction is made by al- 
kaline buffer in a blender, preferably 
under a stream of hydrogen or nitrogen; 
fractionation, by ammonium sulfate pre- 
cipitation, preferably under H, or Ng, 
dialysis, and paper electrophoresis. The 
two major pigments, designated the fast 
and the slow from their respective rates 
of migration during electrophoresis, have 
been studied rather extensively. 

Even 1-year-old frozen nodules and 1- 
year-old frozen ammonium sulfate pastes 
of crude pigment will yield ferro-pig- 
ments, but the dialyzed pigment mixture 
prepared for electrophoresis deteriorates 
rapidly. The isolated components disin- 
tegrate more slowly. 

The first step recognized in pigment 
breakdown is the oxidation of the iron 
to its ferric state. Since the red, oxy- 
genated pigments separate from their 
respective brown, oxidized, phases dur- 
ing electrophoresis, progress in oxidation 
is easily ascertained. In a fresh prepara- 
tion, little (and, ideally, no) oxidized 
pigment is present; ultimately, no oxy- 
genated pigment remains. Upon stand- 
ing, the ferric-components progressively 
disintegrate to electrophoretically mo- 
bile, greenish fragments. Concurrently, 
denaturation and sedimentation of heme 
protein occurs. 

Satisfactory methods of preservation 
have not been developed. Deterioration 
is retarded at low temperatures and in 
concentrated solutions, especially those 
containing ammonium sulfate. The use 
of reductants and antioxidants has not 
been favored because of the undesira- 
bility of complicating an already com- 
plex mixture. 

The absorption spectra of the oxy- 
genated ferro-pigments are similar, and 
are typical of oxygenated hemoglobins, 


with maxima at about 575, 540, and 
412 mp. However, whereas crystalline 
human oxyhemoglobin, as a reference 
standard, has an a/f (peak) ratio of 
1.05 and an @ (peak) /560 (minimum) 
ratio of 1.70, the freshly separated, 
oxygenated nodule pigments display di- 
minished ratios of 0.99 and 1.35, re- 
spectively. Thus their spectra suggest, 
by analogy, the possibility of contamina- 
tion with deoxygenated or, more likely, 
ferri-pigment; the ratios decrease daily 
and the spectra reveal a slow transition 
to the ferric state, with its weaker ab- 
sorption, which is pH dependent, at 
about 570, 540, and 410 mp. The max- 
ima of the deoxygenated ferro-spectra 
lie at about 557 and 424 mun. 

The oxygenated ferro-pigments can 
be reversibly deoxygenated by chemical 
means or, similarly, the ferri-pigments 
can be reduced and oxygenated, but un- 
der restricted conditions—for example, 
when the reductant is promptly removed 
by electrophoresis. The easily reversible 
oxygenation of vertebrate hemoglobins 
has not been observed; instead, oxidation 
to the ferric state ensues. In alkaline 
media this oxidation could be mistaken 
for oxygenation simply because the ferri- 
pigment in its alkaline form absorbs light 
of almost the same wavelength as does 
the oxygenated pigment, though more 
weakly. Ease of oxidation appears in part 
to be due to the narrower range of pH 
stability clearly demonstrated by the 
nodule pigments. 

As with ferri-hemoglobin, cytochrome 
c, or acid-base indicators in general, 
acid-base titration of the ferri-pigments 
can be followed spectrophotometrically 
(4); like cytochrome c, each pigment re- 
veals several heme-linked acids: one of 
these dissociates reversibly with a pK of 
approximately 8.2, and four dissociate 
reversibly between pH 7 and pH 4 with 
more overlap than permits accurate pK 
analysis. Below pH 4, extensive molecu- 
lar changes occur. Upon aging, the pig- 
ments are not titratable below pH 7, 
suggesting an impedance to electron-pair 
orientation about the porphyrin nucleus. 
Spectrophotometric titration also sug- 
gests a mesomerism which is seen to a 
lesser extent in the titration spectra of 
vertebrate hemoglobins. 

The alkaline ferro-hemochromogen, 
the cyan-met, and the porphyrin di- 
methyl ester derivatives of the unre- 
solved nodule pigment present typical 
protoporphyrin spectra. The protein moi- 
ety split from the hemin of the crude 
pigment recombines with vertebrate he- 
min and yields the composite electropho- 
retic pattern typical of the nodule pig- 
ment. 

The molecular weights of the two 
major components are estimated, by dry- 
weight and heme-iron analysis, to be be- 
tween 14,000 and 23,000 per heme unit. 
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Iron concentrations approximate 0.3 per- 
cent. Electrophoretic mobilities of the 
fast and the slow components were meas- 
ured in the Tiselius apparatus as — 0.43 
and —0.30 u cm-1/v cm", respectively, 
at pH 8.5 (Veronal, 0.1 w) and as — 0.32 
and —0.20 » cm-1/v cm", respectively, 
at pH 6.0 (phosphate, 0.1 w) (5). 

The role of the heme proteins in the 
legume nodule has not been elucidated; 
it must be remembered that oxygenation 
may be fortuitous, and that the several 
components need not be physiologically 
unique. 

E. THorocoop* 
Department of Bacteriology, 
University of Illinois, Urbana 
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Role of Glycolysis in Fatty Acid 
and Cholesterol Synthesis in 
Normal and Diabetic Rats 


It has been repeatedly demonstrated 
that depressed glucose oxidation, as seen 
in such conditions as fasting or diabetes, 
results in marked derangements of fatty 
acid and cholesterol synthesis (J). That 
such disturbances in the synthesis of lip- 
ids are clearly secondary to the lack of 
glycolysis is shown by the fact that re- 
institution of carbohydrate breakdown, 
by whatever means, results in prompt re- 
turn of lipid synthesis to normal (/). 
Despite these well-demonstrated relation- 
ships, neither the sites of such metabolic 
lesions in fatty acid and cholesterol syn- 
thesis nor the mechanism by which gly- 
colysis repairs them is known. 

It is now well established that glucose 
oxidation can take place by either of two 
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routes, the classical Embden-Meyerhof 
(EM) pathway or the more recently de- 
scribed hexosemonophosphate (HMP) 
shunt (2). While most glucose molecules 
are oxidized via the Embden-Meyerhof 
route (2), it seems possible that the hex- 
osemonophosphate pathway might play 
a role in the control of cholesterol and 
fatty acid synthesis out of proportion to 
its quantitative importance in glycolysis. 

Similar views concerning the control of 
fatty acid synthesis in normal animals 
have been suggested by the work of 
Brady in pigeon liver (3) and by the 
studies of Langdon in rat liver (4). A 
role of the hexosemonophosphate shunt 
in the lipogenic defect of the diabetic has 
not been previously established. 

The present studies (5) were designed, 
first, to determine which of the two path- 
ways of glucose oxidation is primarily 
responsible for the influence of glycolysis 
upon lipid synthesis in normal and dia- 
betic animals and, second, to elucidate 
the mechanism by which such effects 
might occur. 

Use was made of the facts, originally 
demonstrated by Wenner et al. (6) and 
confirmed by us (7), that, in tissue homog- 
enates, glucose oxidation via the Emb- 
den-Meyerhof pathway is enhanced by 
the addition of diphosphopyridine nu- 
cleotide (DPN), while oxidation via the 
hexosemonophosphate shunt is stimulated 
by triphosphopyridine nucleotide (TPN). 
By adding the appropriate cofactor and 
simultaneously measuring the rates of 
lipid synthesis by acetate-1-C!4 incor- 
poration, the influence of each of these 
pathways upon fatty acid and cholesterol 
synthesis can, therefore, be determined. 

As prepared, homogenates from nor- 
mal animals were found to synthesize 
fatty acids at significant rates even in the 
absence of added coenzymes (Table 1). 
Stimulation of Embden-Meyerhof gly- 
colysis caused a moderate increase in 
fatty acid synthesis (two- to threefold); 
in contrast, however, stimulation of the 
hexosemonophosphate shunt consistently 
produced a striking acceleration of from 
30- to 100-fold. Stimulation of both path- 
ways usually increased still further the 
rate of fatty acid synthesis. 

The production of cholesterol would 
also seem to be greatly dependent upon 
the route of glycolysis. Whereas stimu- 
lation of the Embden-Meyerhof pathway 
alone produced negligible changes in the 
rate of synthesis of this sterol, hexose- 
monophosphate oxidation caused a 
marked increase of at least 40- to over 
100-fold. In contrast to the case of fatty 
acid synthesis, however, addition of 
Embden-Meyerhof glycolysis to hexose- 
monophosphate oxidation depressed chol- 
esterol synthesis relative to that seen 
when the shunt alone was stimulated. 

It appears, therefore, that in the sys- 
tem under study, it is the glucose that is 





Table 1. Effect of glycolytic pathway upon 
cholesterol and fatty acid synthesis. Two 
milliliters of cell-free homogenates of nor- 
mal or alloxan diabetic rat liver, prepared 
with an equal volume of 0.1M K:HPQ, 
buffer, was incubated under an atmos- 
phere of 95 percent Oz and 5 percent CO, 
for 1 hour at 37°C. Glucose-6-phosphate 
(18x 10°M) served as the intermediate 
common to both pathways of glucose 
oxidation. Other cofactor concentrations 
were as follows: DPN, 0.7 x 10°M; TPN, 
0.7 X 10°M; isocitrate, 18x 10°M; ace- 
tate, 1.9 10°M. Fatty acids and choles- 
terol were isolated as previously described 
(8) and were assayed by liquid scintilla- 
tion counting. EM, Embden-Meyerhof 
pathway; HMP shunt, hexosemonophos- 
phate shunt. 





Normal Diabetic 





Acetate-C™ Acetate-C™* 





Glycolytic | recovered in recovered in 
pathway Choles- Choles- 
stimulated phon terol pie terol 
(mp- (mp- 
wae mole ara mole 
mole) . 192) mole)  , 198) 
Neither 0.5 <5 < 0.1 =o 
EM 1 <3 < 0.1 <3 
HMP shunt 29 212 73 302 
Both 53 98 302 309 
Neither 1 He} < 0.3 <6 
EM 5 me 1 <6 
HMP shunt 120 123 28 62 
Both 224 73 263 52 
Neither 4 7 < 0.3 <6 
EM a 10 0.6 <6 
HMP shunt. 133 962 30 754 
Both 224 385 88 1066 
Isocitrate 
+TPN 314 505 166 400 





oxidized via the hexosemonophosphate 
shunt that is primarily responsible for 
the effects of glycolysis in enhancing both 
fatty acid synthesis and cholesterol syn- 
thesis in normal liver. It would also fol- 
low that, when glucose is being oxidized 
at an adequate rate, cholesterol synthe- 
sis might be controlled by the relative 
amounts of glucose that traverse each of 
the glycolytic pathways—that going by 
the hexosemonophosphate shunt stimulat- 
ing the process, and that using the 
Embden-Meyerhof pathway depressing 
it. 

The explanation for these effects was 
suggested by Langdon’s finding that re- 
duced TPN (TPNH), which is known to 
be produced by the hexosemonophosphate 
shunt but not by the Embden-Meyerhof 
pathway, is required in the synthesis of 
fatty acids at the point of conversion of 
crotonyl-CoA to butyryl-CoA (9). We 
would suggest that TPNH is also required 
or is at least rate-limiting in cholesterol 
biogenesis. A requirement for TPNH in 
both of these syntheses, then, makes it 
likely that it is this ‘cofactor, and not 
some other product of hexosemonophos- 


phate stimulation, that mediates the, 


effect of hexosemonophosphate oxidation 
on lipid synthesis, This is probably the 
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case since another TPNH-generating sys- 
tem, D-isocitrate and TPN, is also capa- 
ble of producing a marked stimulation 
of fatty acid and cholesterol synthesis 
(Table 1). 

That the well-established defect in 
fatty acid synthesis seen in the diabetic 
state is likewise due to a lack of glucose 
oxidation via the hexosemonophosphate 
shunt is demonstrated in Table 1. The 
lesion observed in the intact animal and 
in the liver slice (1) is also demonstrable 
in liver homogenates (see also /0, 11). 
By stimulation of the hexosemonophos- 
phate shunt, however, fatty acid synthe- 
sis in the diabetic can be restored ap- 
proximately to the same level as it is in 
many normal livers. This increase repre- 
sents a stimulation of diabetic lipogenesis 
of at least 100- to 700-fold. As in the 
normal liver, further enhancement of 
fatty acid synthesis is seen when both 
pathways are stimulated. For reasons 
which are not yet clear, cholesterol syn- 
thesis in the diabetic, while stimulated 
by hexosemonophosphate oxidation, was 
not relatively depressed by the addition 
of Embden-Meyerhof glycolysis. 

That the defect in lipogenesis found 
in the diabetic liver is likewise primarily 
due to a deficiency of TPNH is supported 
by the fact that the alternate TPNH- 
generating system, D-isocitrate and TPN, 
will largely correct this lesion (Table 1). 
It would follow, therefore, that the pri- 
mary diabetic block in fatty acid syn- 
thesis is at the site of action of TPNH— 
namely, at the reduction of crotonyl-CoA 
to butyryl-CoA (9). The location of this 
diabetic block at some point prior to the 
involvement of butyryl-CoA was previ- 
ously indicated by the finding of Shaw, 
Dituri, and Gurin that butyryl-CoA can 
stimulate fatty acid synthesis in diabetic 
liver (11). 

Finally, evidence that the conclusions 
drawn from these in vitro studies are ap- 
plicable to the intact animal is the obser- 
vation that diabetic acidosis is character- 
ized by an accumulation of the ketone 
bodies, beta-hydroxybutyric and aceto- 
acetic acids, the CoA derivatives of 
which are two of the fatty acid precursors 
preceding the blocked TPNH-requiring 
step. 

Marvin D. SiPersTEIN 
Viotet M, Facan 
Department of Internal Medicine, 
University of Texas Southwestern 
Medical School, Dallas 
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Significance of the Malate 
Synthetase Reaction in Bacteria 


An alternate pathway of malic acid 
synthesis has been discovered in our 
laboratories. An enzyme, named “malate 
synthetase,” has been obtained from 
Escherichia coli, strain E26, that is 
grown on acetate. This enzyme converts 
equimolar concentrations of acetate and 
glyoxylate to malic acid (/). 

Purification of malate synthetase by 
several ammonium sulfate precipitations 
and treatment with calcium phosphate 
gel and protamine sulfate resulted in a 
50-fold purification with an approximate 
30 percent yield. The final product was 
free of fumarase, Ochoa’s condensing 
enzyme, isocitritase, and glyoxylate re- 
ductase. Experiments conducted with 
such preparations revealed that for each 
mole of acetyl phosphate and glyoxylate 
that disappears, 1 mole of malate is 
formed. With acetyl phosphate as sub- 
strate, coerizyme A (CoA) (2) and phos- 
photransacetylase are required. These 
can be replaced with acetyl-CoA. The 
formation of malic acid can thus be for- 
mulated as follows: 


Acetate + ATP > 
acetyl phosphate+ ADP (1) 


transacetylase 
Acetyl phosphate + CoA ——————> 
acetyl-CoA + PO, (2) 


malate 
Acetyl-CoA + glyoxylate ————> 
synthetase 


malic acid+CoA (3) 


To demonstrate the initial reactants 
in reaction 3, acetyl-CoA was synthe- 
sized chemically from thiolacetate and 
CoA and was incubated in the presence 
of glyoxylate and malate synthetase. 
Analysis of the reaction mixture, after 
the incubation period, revealed that mal- 
ate was quantitatively formed. Magnes- 
ium ions were routinely added, but it 


has not yet been definitely ascertained 
that they are required. 

The equilibrium of the over-all reac- 
tion is overwhelmingly in favor of malate 
synthesis. Attempts to demonstrate the 
reversibility of this reaction have failed 
thus far. 

Malate synthetase appears to be an 
adaptive enzyme, for it was found only 
in cells that have been grown on acetate 
as the major carbon source. It has thus 
far been found in acetate-grown E. coli, 
Aerobacter aerogenes, Corynebacterium 
creatinovorans, and Pseudomonas fluo- 
rescens. When any of these organisms 
were grown on substrates other than ace- 
tic acid, malate synthetase could not be 
detected. 

The significance of the occurrence of 
malate synthetase in nature (3) stems 
from the fact that it fills in a significant 
gap in our knowledge of carbohydrate 
metabolism in that it explains the long 
baffling problem concerning the mecha- 
nism by which bacteria can grow on two- 
carbon compounds such as acetic acid. 
Assume that cells, when first exposed to 
acetate as the sole carbon source, con- 
tain, as they do, minimal catalytic 
amounts of oxalacetate. This being the 
case, the first event to occur would be a 
combination of acetate and oxalacetate 
to form citrate. The latter could then 
be cleaved by way of isocitrate to suc- 
cinate and glyoxylate. The glyoxylate 
formed would in turn condense with an- 
other molecule of acetate via the malate 
synthesis reaction, forming a new C, unit. 
The net result during this process, as- 
suming no drainage to supply carbon 
skeletons for amino acid synthesis, would 
be a gain of one C, unit, as is shown in 
Fig. 1. Thus, by assuming the presence 
of even one molecule of oxalacetate, all 
acetate carbon could be converted to C, 
units as follows: 


Isocitrate + acetyl-CoA —> A 
malate + succinate 


Further, since growth occurs on acetate 
as the sole source of carbon, intermedi- 
ates are constantly being drained from 
the tricarboxylic acid cycle and utilized 
for amino acid synthesis. Under these 
conditions, rapid net synthesis of C, di- 
carboxylic acids is therefore required to 
provide the acceptor for the C, units 
entering the cycle. The malate synthetase 
reaction meets that need completely. This 
reaction, in vitro, at least, is rapid and 
proceeds almost exclusively in the direc- 
tion of malate formation. In addition, as 
was pointed out earlier, the system is 
adaptive—that is to say, malate synthe- 
tase forms only when cells are grown on 
acetate as the sole carbon source. This 
suggests the enzyme is important pri- 
marily when C, intermediates are in- 
volved. Energy for synthesis during 
growth is, as illustrated in Fig. 1, un- 
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doubtedly provided by the conventional 
oxidation of isocitrate via the tricar- 
boxylic acid cycle reactions. The pre- 
dominant flow of any one of these path- 
ways would of course be determined by 
the total economy of the cell at any 
momert during growth. 

Now, suppose that the hypothetical 
situation exists in which no endogenous 
oxalacetate is available to the cells. 
Under these conditions, growth on ace- 
tate could be explained if an enzyme 
were present in bacteria which would 
bring about the direct conversion of ace- 
tate to glyoxylate via glycolate, not in- 
volving a C, intermediate, such as iso- 
citrate. If this were the case, cells exposed 
to acetate would initially convert enough 
of this C, unit to glyoxylate in order to 
provide the appropriate C, unit for the 
formation of malic acid via the malate 
synthetase reaction. Once this process has 
been initiated, it could continue until all 
the acetate is utilized for both synthesis 
and energy. However, here again, when 
bacteria are grown on acetate, intermedi- 
ates are being drained from the tricar- 
boxylic acid cycle for synthetic reactions. 
Rapid synthesis of C, acids is therefore 
again required to provide acceptors for 
the C, units entering the cycle. 

It is known that the condensation of 
CO, with pyruvate is one of the inter- 
mediate reactions in the synthesis of C, 
compounds, However, the quantitative 
significance of this reaction during 
growth of bacteria on C, units is not alto- 
gether apparent. Neither is the formation 
of the C, unit via a two-carbon com- 
pound and CO, apparent. Therefore, the 
direct formation of glyoxylate from ace- 
tate and the subsequent condensation of 
the latter acid to malate would indeed 


provide a source of readily available C, 
units. 

A portion of this problem, the forma- 
tion of malic acid via malate synthetase, 
has been solved. However, the conver- 
sion of acetate to glyoxylate not involv- 
ing a C, intermediate has not yet been 
adequately demonstrated. That this re- 
action occurs in bacteria and yeast has 
been claimed by Bolcato and coworkers 
(4). However, their data do not com- 
pletely exclude the possibility that gly- 
oxylate arises by presently known mecha- 
nisms involving C, intermediates. Thus, 
with resting cells, which these investiga- 
tors have used, acetate could readily com- 
bine with endogenous oxalacetate to 
form citrate. The latter acid, via isoci- 
trate, could be cleaved to glyoxylate and 
succinate. Thus, we have the formation 
of glyoxylate from acetate. The data of 
Bolcato do not exclude this possibility. 

In conclusion, it can be said that the 
malate synthetase reaction provides a 
rational explanation for the mechanism 
by which bacteria such as E. coli grow 
on acetate as a sole source of carbon, 
provided that the assumption is made 
that the organisms have within them 
catalytic quantities of oxalacetate to 
initiate the following processes: 


Acetate + oxalacetate > 
citrate — isocitrate (4) 


Isocitrate —> succinate + glyoxylate (5) 
Glyoxylate + acetate > malate (6) 


Reactions 5 and 6 may be summarized 
as follows: 


Isocitrate + acetate —> succinate + malate 


On the other hand, assuming that 
catalytic amounts of oxalacetate are not 





ACETATE + CO, 
_--> PYRUVATE 
DRAINAGE FOR 
SYNTHESIS OF  $°---------------- OXALACETATE 
AMINO ACIDS,ETC. S. rus 
me : SYSTEM 
‘, MALATE PROVIDES 
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‘ : SYNTHESIS 
FUMARATE AND 
= ENERGY 
‘ 
eo SUCCINATE + CO, 
Se 
~~ 
\ ALPHA-KETOGLUTARATE 
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ACETATE + OXALACE TATE —>CITRATE——>CIS-ACONI TATE ——>ISOCITRATE “ 
SUCCINATE + GLYOXYLATE ) sy41¢ 
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MALATE ) FOR THE 
GAIN OF 
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Fig. 1. Growth of bacteria on acetate. 
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available, a mechanism for C, acid-for- 
mation needs to be postulated. Known 
CO, fixation reactions alone do not ex- 
plain the formation of a C, compound 
from a C, unit, although the participation 
of CO, in the formation of C, units from 
acetate has been recently suggested by 
the experiments of Kornberg (35). 

The mechanism by which bacteria 
grow on C, carbon units other than ace- 
tate is now also being elucidated. Thus 
Krakow and Barkulis (6) discovered a 
reaction wherein two molecules of gly- 
oxylate are involved in the formation of 
a C, unit, presumably hydroxypyruvate, 
and CO,. Here the situation appears to 
be considerably less complex than in the 
case of acetate. Assuming that hydroxy- 
pyruvate can be readily converted to 
pyruvate via known CO, fixations, oxal- 
acetate is formed, and a steady supply of 
C, acids is thus provided. Malate syn- 
thetase could play a role in the growth 
of bacteria on glyoxylate by providing 
an additional route of C, acid formation, 
but only after acetate has been produced 
from pyruvate. 

Donatp T. O. Wone 
SAMUEL J. AJL 
Department of Bacteriology, 
Walter Reed. Army Institute of 
Research, Washington, D.C. 
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Oxidation of Serotonin in the 
Presence of Ceruloplasmin 


The metabolism of serotonin leads to 
the formation of 5-hydroxyindoleacetic 
acid (1). However, there are other pos- 
sible metabolic pathways which might 
bear a relationship to the physiological 
activity of serotonin. One of these is oxi- 
dation of the molecule to yield a p-quin- 
one imine derivative, a reaction which 
should be catalyzed by the copper-protein 
enzyme, ceruloplasmin (2). Further oxi- 
dation or hydroxylation, enzymatic or 
“nonspecific” (3), of the p-quinone 
imine could result in compounds struc- 
turally related to adrenochrome. 
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Fig. 1. Oxidation of serotonin in the pres- 
ence of ceruloplasmin. Reaction rates 
were derived from _ spectrophotometric 
and oxygen-consumption data. Curve 1, 
product of the first oxidation (1): curve 
2, product of the second oxidation (2) ; 
curve 3, total oxygen consumption (1+ 
22) ; the dots show observed oxygen con- 
sumption. 


Ceruloplasmin concentrates were ob- 
tained by further alcohol and salt frac- 
tionation of Cohn’s fraction IV-1, method 
6 (4), from pooled human plasma. 
Preparation 49, which was used in the ex- 
periments described here, contained 0.23 
g of copper and 1.23 g of protein per 100 
ml. Thus, the enzyme had a purity above 
50 percent (2). However, its catalytic 
properties were identical with those of 
more highly purified (90 percent) con- 
centrates, 

Three-tenths of a milliliter of enzyme 
solution and 2.2 ml of 0.1M acetate buf- 
fer, pH 6.00+0.01, were placed in War- 
burg flasks and equilibrated at 37°C for 
15 minutes before 0.5 ml of serotonin 
creatinine sulfate (6 umole) was tipped 
in, The reaction was allowed to proceed 
in air for various intervals and was then 
stopped by the addition of 1 ml of 10 
percent trichloroacetic acid. Spectra of 
suitably diluted filtrates were determined 
on the Beckman DU spectrophotometer. 

The characteristic ultraviolet absorp- 
tion of serotonin rapidly diminished, be- 
coming eventually about half as intense 
as it was initially. In the visible region, 
a broad absorption band centered at 
about 530 mp developed, but this was 
later obscured by more rapidly increas- 
ing absorption at shorter wave lengths. 
In this, as in other experiments with 
varying concentrations of enzyme and 
substrate, two atoms of oxygen per mole- 
cule of substrate were consumed. The 
shape of oxygen consumption and time- 
absorbance curves suggested that two 
consecutive oxidation steps might be oc- 
curring and that the second step gained 
no appreciable velocity until the first 
was essentially complete. Therefore, for 
mathematical analysis of the data, it was 
assumed that, during the earlier part of 
the oxidation, the only species present 
which absorbed visible light was the first 
oxidation product, P,. Relating oxygen 
consumption to absorbance yielded ex- 
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tinction coefficients at two wavelengths 
for P,. Here, 


A so = €1-100 pi 


and 
As: = €1-s10 pr 


where A is absorbance, &, 49 and £1.539 
are extinction coefficients at 4=400 mp 
and 530 mu, respectively, and p, is ob- 
served oxygen consumption in micro- 
liters. 

At completion, when only the second 
product P, was presumably present, oxy- 
gen consumption was related to absorb- 
ance to obtain extinction coefficients for 
P,. In this case 


Awo = €2-400 p2’ 
and 
Asz0 = €-s00 po! 


where p,’ is one-half of the observed 
oxygen consumption at completion of the 
reaction and is equal to one atom of oxy- 
gen per molecule of serotonin originally 
present. 
At any time during the oxidation 
A soo = €1-400 pi + €2-s00 po 


and 
Asg0 = €1-s00 pi + €2-s30 po 


Simultaneous solution of these equations 
gave values for p, and p, in terms of 
microliters of oxygen absorbed; these 
values are plotted against time in Fig. 1. 
Total oxygen consumed up to any time 
would equal the amount of P, present 
(p,) plus twice the amount of P, present 
(2p,) at that time. This sum yielded the 
calculated oxygen consumption curve in 
Fig. 1, which fits the observed values 
well. 

By varying the ratio of enzyme to sub- 
strate, it was possible to estimate the 
velocity constant and Michaelis’ constant 
for the first reaction. From the rate of 
appearance of P, shown in Fig. 1, these 
constants for the second reaction were 
calculated. In this way it was found that 
the first reaction was about twice as rapid 
as the second and that the affinity of the 
enzyme for serotonin was some 3.6 times 
as great as it was for the first oxidation 
product. Since Michaelis’ constant is not 
identical with the association constant, 
this latter figure is at best a rough esti- 
mate of the true ratio of affinities. 

Ceruloplasmin has no monoamine oxi- 
dase activity. Neither does it catalyze 
the oxidation of monoamine oxidase sub- 
strates such as tyramine and phenethyl- 
amine, nor does it liberate ammonia in 
the course of the catalyzed oxidation of 
serotonin. 

Like serotonin, 2-methylserotonin ab- 
sorbed 2 atoms of oxygen per molecule, 
which indicates that the 2-position is 
probably not a point of oxidative attack. 
Polymerization of oxidized serotonin to 


melaninlike pigments is not likely in view 
of the report (5) that only benzene-oxy- 
genated indoles which are unsubstituted 
in position 3 react in this way. 

The oxidation of serotonin exhibits 
certain similarities to the tyrosinase- 
catalyzed oxidation of catechol (6), 
where oxidation to o-quinone is followed 
by hydroxylation. The two reactions dif- 
fer in several respects, one being that in 
the tyrosinase-catechol reaction, more 
than two oxygen atoms can be consumed, 
depending upon the ratio of enzyme to 
substrate (7). 

Curt C. Porter 
Davw C. Titus 
BENJAMIN E. SANDERS 
Epwarp V. C. Smiru 
Merck Institute for Therapeutic 
Research, West Point, Pennsylvania 


References 


1. S. Udenfriend, E. Titus,-H. Weissbach, J. 
Biol. Chem. 216, 499 (1955); S. Udenfriend 
et al., ibid. 219, 335 (1956). 

2. C. G. Holmberg and C. B. Laurell, Acta 
Chem. Scand. 1, 944 (1947); 2, 559 (1948); 
5, 476, 921 (1951). 

3. S. Udenfriend et al., J. Biol. Chem. 208, 731 
(1954); B. B. Brodie et al., ibid. 208, 741 
(1954); C. E. Dalgliesh, Arch. Biochem. Bio- 
phys. 58, 214 (1955). 

4. E. J. Cohn et al., J. Am. Chem. Soc. 68, 459 
(1946). 

5. J. D. Bu’Lock and J. Harley-Mason, J. Chem. 
Soc. 1951, part I, 703 (1951). 

6. J. M. Nelson and C. R. Dawson, Advances in 
Enzymol. 4, 99 (1944); H. S. Mason, J. Biol. 
Chem. 181, 803 (1949). 

7. C. I. Wright and H. S. Mason, J. Biol. Chem. 
165, 45 (1946). 


26 June 1957 


Action of New Steroids in 
Blocking Effects of Aldosterone 
and Deoxycorticosterone on Salt 


Aldosterone may be of etiological sig- 
nificance in salt and water retention of 
congestive heart failure, nephrosis, liver 
cirrhosis, and toxemia of pregnancy (/). 
We wish to report aldosterone-blocking 
activity of 3-(3-oxo-17B-hydroxy-4-an- 
drosten-17a-yl) propionic acid y-lactone 
(SC-5233) and its 19-nor analog (SC- 
8109 (2). Such compounds may serve as 
useful agents in elucidating the role of 
aldosterone in edema and may be of 
value in the treatment of edema. Struc- 
tures of the steroids are as follows: 
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In steroid SC-5233, R is CH,; in 
steroid SC-8109, R is H. Results demon- 
strating aldosterone-blocking activity 
with SC-5233 are summarized in Fig. 1. 
Aldosterone in a solution of ethanol in 
0.86-percent sodium chloride (20/80 by 
volume) was subcutaneously injected into 
adrenalectomized rats, either alone or 
with oil solutions of SC-5233. Four-hour 
samples of urine were collected from in- 
dividual animals for sodium and potas- 
sium analyses. Aldosterone alone caused 
a reduction in the value of the Na/K 
ratio in the urine, but in the presence of 
1.2 and 4.8 mg of SC-5233 per rat this 
reduction was significantly reversed. 

The 19-nor analog, SC-8109, similarly 
blocked aldosterone activity. For exam- 
ple, administration of 0.98 ug of aldo- 
sterone reduced the Na/K ratio to 0.63 + 
0.07 (mean + standard error). A dose of 
1.3 mg of SC-8109 significantly counter- 
acted this effect, giving a ratio of 1.12+ 
0.12. We attach strong importance to 
these findings because SC-5233 and 
SC-8109 appear to represent the first 
known examples of aldosterone blockers. 

Several studies were undertaken to de- 
fine the mechanism of blocking with de- 
oxycorticosterone acetate (DOCA). We 
used this compound because of its avail- 
ability, structure, electrolytic effects, and 
possible similarity in mechanism of ac- 
tion to aldosterone. The results obtained 
with DOCA and SC-5233 are summar- 
ized in the succeeding paragraphs; those 
obtained with SC-8109 are incomplete 
(3, 4). 

A progressive blocking of the action 
of 12 ug of DOCA on the Na/K ratio 
was obtained with six different doses of 
SC-5233, ranging from 0.15 to 4.8 mg. 
These data showed that approximately 
0.24 mg of SC-5233 was required for 
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Fig. 1. Effects of SC-5233 in blocking 
urinary Na/K action of aldosterone in 
adrenalectomized rats (12 animals per 
treatment). Standard error is shown by 
vertical lines. * P < 0.05, compared with 
no treatment; ¢ P < 0.05, compared with 
treatment with aldosterone alone. 
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Table 1. Effects of various doses of SC- 
5233 in blocking the action of deoxycor- 
ticosterone acetate (DOCA) in adrenalec- 
tomized rats. 











Treatment 
(dose per rat) No Urinary 
- mean + 
5233 DOCA rats ars 
(mg) (ug) 
24 20 0.47 + 0.04 
48 19 0.54 + 0.05 
0.6 24 9 0.80 + 0.13 
1,2 48 9 0.81 + 0.04 
2.4 24 9 1.35 + 0.36 
4.8 48 9 Veo t Uso 
9.6 24 9 1.54 + 0.40 
19.2 48 8 1.62 +0.19 





* S.E. = standard error. 


Table 2. Effects of large amounts of 
deoxycorticosterone acetate (DOCA) in 
overcoming blocking action of SC-5233 in 
adrenalectomized rats. 





Treatment 
(dose per rat) 


Urinary Na/K 








SC-5233  DOCA  (meantS.E.*) 
(mg) (ug) 
2.4 48 1.09 + 0.13 
2.4 240 0.75 +0.13 
2.4 1200 0.69 + 0.16 
48 0.54 + 0.10 





* S.E. = standard error; 15 rats per treatment; 20 
untreated controls showed a Na/K response of 
1.90. 


a 50-percent block of DOCA (5). Pro- 
gesterone, which was recently described 
as a DOCA-blocker in man (6), showed 
similar activity with a dose of 1.8 mg. 
Compound SC-8109 was effective at 
0.067 mg. By comparison of doses, pro- 
gesterone, SC-5233, and SC-8109 showed 
relative activities of 1, 7.5, and 26.8, re- 
spectively. 

The effects of SC-5233 in counteract- 
ing reduction of the Na/K ratio pro- 
duced by 24 and 48 ng of DOCA were 
investigated at two dosage levels and at 
various ratios (Table 1). Doubling the 
dose at a fixed ratio of SC-5233/DOCA 
did not cause ‘significant changes in 
Na/K values, Increasing ratios of 
SC-5233/DOCA, however, progressively 
blocked the effects of 24 and 48 ng of 
DOCA. These observations suggest that 
(i) equal blocking results with similar 
ratios and (ii) blocking increases with 
larger ratios of SC-5233/DOCA. It 
would appear that SC-5233 acts as a 
blocker according to the law of mass 
action. 

The opposite question of reversing the 
action of SC-5233 with an excess of 
DOCA was studied (Table 2). The re- 
sults indicate that the effects of 2.4 mg 
of SC-5233 were reversed with 240 and 
1200 wg of DOCA. We feel that these 





results demonstrate reversible competi- 
tion. 

In order to rule out the possibility that 
SC-5233 had a direct effect of increasing 
the urinary Na/K ratio, instead of spe- 
cifically blocking DOCA, we performed 
the following experiment. Doses of 0.0, 
1.2, 9.6, and 19.2 mg of SC-5233 alone 
were given; these doses produced Na/K 
ratios of 2.15, 2.38, 2.67, and 2.32, re- 
spectively (nine rats per treatment). 
None of the responses with SC-5233 
treatment significantly exceeded the con- 
trol response of 2.15. Increases in the 
Na/K ratio greater than 0.66 above the 
control value would occur by chance 
once in ten trials, whereas in our results 
the largest increase was 0.52. Thus, 
SC-5233 does not in itself greatly affect 
the urinary Na/K ratio. 

The results of these studies strongly 
suggest that SC-5233 and, possibly, 
SC-8109 exert their effects on electro- 
lytes by competition with DOCA and 
aldosterone (7). 

C. M. Kacawa 
J. A. CELia 
C. G. Van ARMAN 
Divisions of Biological and Chemical 
Research, G. D. Searle and Company, 
Chicago, Illinois 
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Sodium Diuresis Induced by 
Steroidal Antagonists 
of Aldosterone 


For several years it has been known 
that the adrénal cortex secretes a num- 
ber of steroidal hormones which increase 
the tendency of the renal tubules to re- 
absorb sodium. The adrenal steroid of 
most importance in the physiological 
regulation of electrolyte metabolism is 
aldosterone (1). Aldosterone has been 
shown to play a crucial role in normal 
physiology in promoting the conservation 
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Fig. 1. Effect of SC-5233 on potassium 
and sodium excretion in a patient with 
congestive heart failure. Diet was constant 
from day to day. 


of sodium in the face of sodium depriva- 
tion. It has also been implicated in the 
pathogenesis of the abnormal sodium and 
water accumulation which occurs in the 
“edematous states,” such as congestive 
heart failure. There has been consider- 
able interest in the possibility that the 
adrenal cortex may also elaborate a “so- 
dium-losing” hormone (2). Identification 
of such a hormone has not yet been ac- 
complished. 

The present report (3) submits evi- 
dence that certain synthetic steroids, 3- 
(3-oxo-17B-hydroxy-4-androsten-17«a-y1) - 
propionic acid y-lactone (SC-5233) and 
its 19-nor analog (SC-8109) can act as 
natriuretic agents. The evidence strongly 
suggests that the mechanism of action of 
the new sodium-losing steroids is that of 
antagonism of the sodium-retaining ac- 
tion of aldosterone. Because of its earlier 
availability, SC-5233 was employed in 
the majority of these experiments. Com- 
pound SC-8109 has activity qualita- 
tively like that of SC-5233, and it ap- 
pears to be effective in smaller doses than 
SC-5233. 

Preliminary studies with adrenalec- 
tomized dogs indicated that SC-5233, 
when administered alone, had no appre- 
ciable effect on electrolyte excretion. As 
previously reported (4), deoxycortico- 
sterone (DOC), like aldosterone, regu- 
larly induces sodium retention and po- 
tassium excretion when it is administered 
to adrenalectomized dogs. The adminis- 
tration of CS-5233 together with deoxy- 
corticosterone diminished the effective- 
ness’ of the latter with respect to both 
sodium conservation and potassium loss. 
The degree of attenuation of the effec- 
tiveness of DOC was a direct function of 
the dose of SC-5233 and an inverse func- 
tion of the dose of DOC employed. 
These laboratory results confirm those 
obtained by Kagawa et al. with adrenal- 
ectomized rats (5). It is important to 
observe that the inhibitory action of 
SC-5233 is not limited to the sodium- 
retaining action of DOC but affects also 
the potassium-losing action of DOC. 
Numerous compounds (including corti- 
sone) will cause an acute rise in sodium 
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excretion in adrenalectomized dogs and 
rats. Of the compounds studied thus far, 
only SC-5233 and SC-8109 have been 
found to cause a simultaneous inhibition 
of potassium excretion. This change in 


-the qualitative pattern of the electrolytic 


composition of the urine suggests that 
the site of action of SC-5233 is the renal 
tubule. 

Metabolic studies in man clearly in- 
dicated that SC-5233 is an effective 
antagonist of aldosterone. In the ab- 
sence of sodium-retaining _ steroids, 
SC-5233 had little or no effect. How- 
ever, in the presence of sodium-retaining 
steroids, SC-5233 exhibited its character- 
istic natriuretic (without kaliuretic) ac- 
tion. This was demonstrated in three 
situations. 

1) In seven patients with varying de- 
grees of edema (due to congestive heart 
failure or nephrosis) the administration 
of SC-5233 consistently induced natri- 
uresis (Fig. 1). 

2) A patient with negligible adrenal 
function due to Addison’s disease was 
given SC-5233 while being maintained 


on a high sodium diet without steroids. 
SC-5233 failed to induce a convincing 
change in electrolyte excretion (Fig. 2). 
When the same patient was maintained 
on a high sodium diet plus DOCA, the 
addition of SC-5233 induced a rise in 
sodium excretion. Potassium excretion 
not only failed to rise but actually showed 
a slight fall. 

3) Normal subjects receiving a high 
sodium intake were treated with SC-5233 
with no significant effect. (It has been 
shown repeatedly in the past and was 
found again in the course of this study 
that normal subjects on high sodium in- 
take have minimal levels of aldosterone. ) 
The same normal subjects, while receiv- 
ing a low sodium intake, were again 
treated with SC-5233; under these cir- 
cumstances SC-5233 induced an increase 
in urinary sodium. (As in previous stud- 
ies, aldosterone was found in the urine 
in relatively large amounts during the 
course of the low sodium diet.) 

The conclusion appears secure that 
SC-5233 is effective as a natriuretic agent 
only in the presence of sodium-retaining 
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Fig. 2. Effect of SC-5233 on potassium and sodium excretion in a patient with Addison’s 
disease. Diet was constant from day to day. Deoxycorticosterone acetate in sesame oil 
was injected intramuscularly in doses of 5 mg every 12 hours during the first 12 days. 
On day 13 (marked by an asterisk) the sodium deficit resulting from the initial treatment 
with SC-5233 was repaired by ingestion of 18 g of NaCl. SC-5233 was administered 
intramuscularly in doses of 150 mg (in 3 ml of sesame oil) every 3 hours for 8 doses on 
day 6 and day 16. 


1017 








steroids, endogenous or exogenous. The 
most reasonable interpretation of these 
findings is that SC-5233 and, presumably, 
SC-8109 act as antagonists to aldosterone 
and other sodium-retaining steroids. It 
is suggested that the mechanism through 
which these sodium-losing steroids act is 
that of competition with aldosteronelike 
steroids for a crucial locus of action 
within the renal tubular cells. A similar 
mechanism has been postulated previ- 
ously to explain the sodium loss which 
has occasionally been seen during treat- 
ment of patients with supraphysiologic 
amounts of cortisone (6) and progester- 
one (7). 

Grant W. Lippie 
Department of Medicine, Vanderbilt 
University School of Medicine, 
Nashville, Tennessee 
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Effect of Citrovorum Factor and 
Peptones on Mouse Leukemia 
Cells L-5178 in Tissue Culture 


A medium has been devised (]) which 
permits the continuous reproduction of 
mouse leukemia cells (L-5178, a lympho- 
cytic neoplasm of DBA/2 mice, 2) in 
culture in the complete absence of non- 
leukemic cells (3), After at least 150 suc- 
cessive generations in vitro, the cells have 
continued to grow in suspension (rather 
than on the glass surface), and have re- 
tained their round-cell character, as well 
as their capacity to induce fatal leukemia 
in DBA/2 mice. In addition to serum 
and other ingredients usually encoun- 
tered in culture media, certain peptones 
are required for the continued multipli- 
cation of these cells. Data presented in 
1928 by Baker and Carrel and extended 
by Willmer and Kendal (4) indicated 
that various peptones can stimulate the 
multiplication of mammalian and avian 
cells in tissue culture. More recently, 
Waymouth has reported that peptone, in 
the presence of albumin, replaces serum 
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Fig. 1. Reduction of the ef- 
oY fect of peptone by citro- 
Cag vorum factor (CF) and the 
relative activity of pteroyl- 
glutamic acid (PGA) and 
CF in support of cell multi- 
plication. The cells (2.0 x 
10°) were incubated in 1 
ml of medium (1) for 48 
hours; the extent of cell re- 
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for the multiplication of strain L mouse 
cells (5). However, the factors in pep- 
tone which support cell multiplication 
have not been identified. Previous studies 
of the growth responses of Lactobacillus 
leichmannii (ATCC 7830) and Pedicoc- 
cus cerevisiae [Leuconostoc citrovorum 
(ATCC 8081)] to peptonelike materials 
and the relationship of the responses to 
vitamin B,,, citrovorum factor, and thy- 
midine have been described (6, 7). 

Experiments (8) directed toward the 
isolation of the active factors in the pep- 
tone used (9) have demonstrated that 
synthetic 5- formyl-5,6,7,8-tetrahydro- 
pteroylglutamic acid (citrovorum factor; 
CF; folinic acid; leucovorin) partially re- 
places peptone in the nutrition of these 
leukemic cells and that the capacity of 
the cells to obtain functional derivatives 
from folic acid (pteroylglutamic acid; 
PGA) is very much less than their ca- 
pacity to obtain them from citrovorum 
factor. 

The partial replacement of peptone 
by leucovorin in the nutrition of the neo- 
plastic cells is shown in Fig. 1. The data 
indicate that, in the presence of 0.025 
percent peptone, a stimulatory effect of 
leucovorin was clearly demonstrable, 
while at a ten-fold higher level of pep- 
tone, very much less leucovorin was re- 
quired to attain maximal growth. In this 
48-hour experiment, at the lower level 
of peptone, 3.7 x 10°° umole of the ac- 
tive form of leucovorin per milliliter 
(10) permitted half-maximal growth, 
while a 400-fold higher concentration of 
pteroylglutamic acid (1.5 x 10° pmole/ 
ml) was required to obtain a similar 
effect. When cultures were carried for a 
minimum of ten progressive generations, 
in triplicate, on limiting levels of the two 
coenzyme-precursors, the doubling-time 
was less than maximal and remained 
constant, and, in addition, equivalent 
rates of multiplication were obtained 
with active leucovorin in a concentration 
1/5000 that of pteroylglutamic acid. The 
fact that the doubling-time remained 
constant indicates that, in the presence 
of either pteridine derivative, certain 
components of the peptone are no longer 
required for the nutrition of the cells. 
During continuous culture in media con- 
taining a much higher level of peptone, 
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production was determined 
by hemocytometer counts. 


0.5 percent, but only 2.2 x 105 umole of 
pteroylglutamic acid per milliliter, a 
generation time of less than 22 hours 
(average, 24 hours) was rarely obtained. 
In contrast, generation times of 14 to 22 
hours (average, 18 hours) were obtained 
with optimal amounts of active leuco- 
vorin (2x 10-5 umole/ml) or with very 
high levels of pteroylglutamic acid 
(2x 10°? umole/ml) in the presence of 
low levels of peptone (0.06 percent). 

The high levels of folic acid, as com- 
pared with the levels of its tetrahydro 
derivative, which are required to support 
cell multiplication indicate a very limited 
capacity of the leukemic cells under 
these conditions to synthesize coenzymes 
from pteroylglutamic acid (1/1). The ab- 
solute requirement of certain other cell 
lines for this vitamin is very much less 
than it is for L-5178, for example, HeLa 
and L-strain (12), a finding which sug- 
gests that these cells efficiently convert 
folic acid to coenzyme forms. Such an 
interpretation is supported by the fact 
that citrovorum factor is only 20 to 30 
times as effective as pteroylglutamic acid 
for L-strain cells (13). Although the re- 
quirement for folic acid of sarcoma 180 
cells in tissue culture resembles that of 
both L-strain and HeLa cells, our col- 
league, Richard Schindler, has found 
that this requirement is met (in Eagle’s 
medium, 12) by active leucovorin in an 
amount approximately 1/200 that of 
pteroylglutamic acid. 

It is well known that various neo- 
plastic cell lines, in vivo, exhibit widely 
variable sensitivity to the chemothera- 
peutic action of A-methopterin, an agent 
which inhibits the enzymic conversion of 
folic acid to tetrahydro derivatives. It 
is suggested that the effectiveness of 
A-methopterin as an inhibitor of the 
reproduction of various types of cells is 
markedly influenced not only by the ex- 
tracellular supply of tetrahydro deriva- 
tives of folic acid, but also by the en- 
zymic capacity of such cells to convert 
folic acid-like compounds to coenzymic- 
ally active, tetrahydro forms (/4). 

Gtenn A. FiscHER 
Arnotp D, WELCH 
Department of Pharmacology, 
School of Medicine, Yale University, 
New Haven, Connecticut 
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Self-Regulation of Protein 
Synthesis in Acetabularia 


The regulation of normal and abnor- 
mal growth has recently attracted exten- 
sive studies in numerous areas. The inter- 
action of intracellular growth-promoting 
substances and extracellular growth-in- 
hibiting substances has been postulated 
(1). In the present study, we have con- 
centrated on the intracellular regulation 
and limitation of protein synthesis. 

We utilized a large unicellular alga, 
Acetabularia crenulata (2), cultured in 
sea water according to the method of 
Haemmerling (3). The unique size of 
the cell (3 to 4.cm) and nucleus (200 ») 
allows an easy preparation of anuclear 
fragments of sizes varying from 0.5 to 
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40 mm. Because of the cylindrical shape 
of the stalks, these algae offer an excel- 
lent material for the investigation of the 
relationship between the rate of growth, 
as expressed by the rate of protein syn- 
thesis, and the relative surface (area/ 
volume) of the cell. 

Individual cells, measuring 21 to 23 
mm in length, were enucleated by re- 
moval of rhizoids. Some of the resulting 
stalks, 19.3+0.2 mm in length and 0.5 
mm in diameter, were then analyzed for 
nitrogen by the method of Johnson (4) 
after the nonprotein nitrogen had been 
removed with 10-percent trichloroacetic 
acid. The average value of protein nitro- 
gen was 4.8 ug per stalk with a variation 
of 0.2 ug as estimated from three sam- 
ples, each of which consisted of 12 stalks. 
Other stalks were cut transversely, some 
in halves, others into quarters, and still 
others into eighths. Approximately 12 
percent of the stalks partially lost their 
cytoplasm during cutting and were dis- 
carded. After 15 days, all fragments that 
had come from a single stalk were ana- 
lyzed together for protein nitrogen. The 
amount of protein synthesized by each 
fragmented stalk was calculated from the 
difference between the protein nitrogen 
content of the fragmented stalks at the 
end of the 15-day period and that of the 
unsegmented stalks analyzed at the be- 
gining of the experiment. Fourteen sam- 
ples were used for each value represented 
in Fig. 1. Variations among the samples 
were within 10 percent. 

The surface area and volume of each 
stalk were calculated on the basis of the 
assumption that the stalk was cylindrical 
in shape. Since the stalk was cut trans- 
versely, the total surface area was in- 
creased only at the cut ends. The relative 
increase in surface area due to cutting 
was expressed as a percentage of the 
total surface area of the uncut stalk. 

Figure 1 shows that the amount of 
protein synthesized during the 15-day 
period per stalk (total synthesis), as well 
as the amount of protein formed ex- 
pressed as a percentage of the original 
protein content (relative synthesis), in- 
creases with the number of fragments 
into which the stalk has been cut. On the 
other hand, the relative increase in sur- 
face area due to cutting of stalks shows 
only a small rise as the number of frag- 
ments increases. These findings indicate 
that the increase in protein synthesis can- 
not be satisfactorily explained on the 
basis of a higher absorption rate of nu- 
trients resulting from an increase in sur- 
face area after cutting. 

To ascertain the influence of initial 
length and protein content of stalks on 
the rate of protein synthesis, 130 cells 
were cut at various distances from the 
growing tips of the stalks to provide anu- 
clear fragments of various lengths, each 
of which contained one intact end and 


one cut end. Twenty of them were ana- 
lyzed immediately for. protein nitrogen, 
and the others were grown in the stand- 
ard medium for 15 days. In this experi- 
ment the differences in surface area of 
stalks of different lengths are due to the 
size of the lateral walls. Thus, all stalks 
were subjected to a similar injury at the 
cut ends. The volume of each fragment 
varies directly as its length under these 
conditions. The difference in relative sur- 
face area is expressed as the excess of 
the area/volume ratio of any stalk above 
that of the longest (36 mm). 

As can be seen in Fig. 2, the total pro- 
tein synthesis per stalk, as well as the 
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Fig. 1. Effect on protein synthesis of cut- 
ting anuclear stalks into a number of frag- 
ments. The ordinate to the left represents 
micrograms of protein nitrogen synthe- 
sized per stalk. The term total synthesis 
refers to the absolute value.of protein N 
synthesized, while relative synthesis ex- 
presses the same value as a percentage of 
the original protein N content of the stalk. 
Relative area increase represents the in- 
crease of surface area due to cutting, ex- 
pressed as a percentage of an unsegmented 
stalk. 
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Fig. 2. Relationship between the length 
of anuclear stalks and the rate of protein 
synthesis. The ordinates are the same as 
those in Fig. 1. The term relative area dif- 
ference refers to the excess of area/volume 
ratio of any stalk over that of the longest 
stalk (36 cm), expressed as a percentage 


-of the latter. 
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relative protein synthesis, varies inversely 
as the length of the stalks at the begin- 
ning of the experiment. The difference 
in relative area, on the other hand, does 
not show any significant variation among 
stalks that differ greatly in length. This 
offers even more convincing evidence that 
an increase in surface area does not play 
a significant role in the higher rate of 
protein synthesis in the shorter stalks. 
Moreover, since all stalks have been sub- 
jected to a similar amount of injury, the 
operative procedure can be eliminated as 
a factor in the phenomenon. 

These experiments are considered to 
reveal additional evidence of the inde- 
pendence of the cytoplasmic protein syn- 
thesis from the presence of a nucleus as 
described by Brachet and co-workers (5) 
and Stich and Plaut (6). The cytoplasm 
and not the nucleus must be regarded as 
playing an essential role in determining 
the amount of synthesized proteins. The 
simplest interpretation of our results 
would be made by assuming an intra- 
cellular inhibitory effect which increases 
with cell growth and which is reversible 
if the cytoplasm is divided into smaller 
units. The higher activity of smaller cy- 
toplasmic fragments may explain the sur- 
prising results obtained by Brachet (5) 
and Beth (7) that cytoplasmic fragments 
synthesize proteins and differentiate at 
a faster rate if the nucleus containing 
rhizoid is removed. 

Hans F. Sticu* 
Amara KitryAKARA 
Department of Pathology, Medical 
School, University of Wisconsin, 
Madison 
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Production of Tolerance to 
Psychosis-Producing Doses of 
Lysergic Acid Diethylamide 

It has been shown that 2 mg of crude 
beef brain extract per milliliter blocks 
the usual effect of 2 ug of lysergic acid 
diethylamide (LSD-25) per milliliter in 
the outside liquid on the Siamese fight- 
ing fish (1). This report (2) describes a 
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Table 1. Comparison of production of tolerance to lysergic acid diethylamide (LSD-25) 
by 1-methyl lysergic acid diethylamide (MLD-41) and 2-bromo lysergic acid diethyla- 


mide (BOL-148). 

















Total 





Total 
prepar- prepar- 
Date of atory es atory LSD-25 Bao te 
experiment dose of : dose of (ug) 
MLD-41 period BOL-148 sabes 
(ug) (ug) 
29 March 1957 0 0 50 35 
12 April 1957 1100 7 to 12 April 0 80 0 
10 May 1957 700 4 to 10 May 0 100 7 
7 June 1957 0 lto 7 June 1450 50 14 
21 June 1957 0 16 to 21 June 1000 50 21 


study of a blocking effect that is prob- 
ably produced by another mechanism: 
the development of tolerance to LSD-25 
in man (3) by the prior administration 
for a period of days of a compound simi- 
lar to LSD-25, 1-methyl lysergic acid 
diethylamide (MLD-41) (4). 

1-Methyl lysergic acid diethylamide 
produces in man and the Siamese fight- 
ing fish reactions that are essentially in- 
distinguishable from those produced by 
LSD-25, but there are higher reaction 
thresholds. In the fish, MLD-41 is about 
one-tenth as effective as LSD-25; it is 
approximately one-third as effective in 
man, as judged by our questionnaire 
technique. The questionnaire consists of 
a first part containing 47 questions and 
a second part containing nine reactions, 
which are rated both by the subject and 
by the observer. Positive responses to the 
questionnaire are added irrespective of 
the intensity of the response. Thus, in 
Table 1 the total of positive responses 
to the questionnaire refers to the sum of 
both parts of this questionnaire (5). 

The effect of MLD-41 on man was 
obtained by giving it to a group of five 
nonpsychotic test subjects who have been 
used in the study of LSD-25 and its de- 
rivatives for the past 3 years. Both 
LSD-25 and MLD-41 were administered 
orally in distilled water or tap water with 
no essential differences observed between 
the two. Development of tolerance to 
LSD-25 was achieved by administering 
MLD-41 for 5 oy 6 days in increasing 
doses, starting with 100 wg on the first 
day and reaching 350 pg on the fifth day. 
Since the threshold to MLD-41 is ap- 
proximately 70 ug orally, tolerance to 
MLD.-41 itself was developed rapidly. It 
appears that approximately 1000 ug of 
MLD-41 administered in this way pro- 
tects against approximately 80 to 100 ng 
of LSD-25 taken orally 8 hours after the 
last dose of MLD-41. 

Table 1 illustrates a typical series of 
experiments on one of our subjects. Al- 
though 2-bromo lysergic acid diethyl- 
amide (BOL-148) produces some toler- 
ance to LSD-25, its effect for equal 
weights is much less, approximately one- 





third of that of MLD-41. The highest 
doses of LSD-25 varied from 1.1 to 1.6 
ug/kg of body weight. These doses in- 
variably produced a severe typical LSD- 
25 reaction in our test group. Note in 
Table 1 that, whereas 50 ug of LSD-25 
in this subject, without pretreatment by 
MLD-41, produces 35 positive responses 
to the questionnaire, there were no posi- 
tive responses to the questionnaire fol- 
lowing a 50 wg dose of LSD-25 when this 
subject had been pretreated for 5 days 
with 1100 wg of MLD-41. 

A similar experiment in which BOL- 
148 was substituted for MLD-41 resulted 
in 21 positive responses to the question- 
naire (21 June 1957). The 21 positive 
responses obtained represent the equiva- 
lent of at least a 25-ug response to the 
LSD-25 administered. The subject him- 
self estimated that he experienced a 
35-ug LSD response. 

The fact that a substance like MLD-41, 
which is less toxic than LSD-25, can pro- 
duce a marked tolerance to LSD-25 lends 
hope to the possibility that if the schizo- 
phrenias are produced by a disturbance 
in biochemical mechanisms analogous to 
that resulting from the administration of 
mescaline, LSD-25, and similar sub- 
stances, there is good reason to believe 
that comparatively nontoxic molecules 
might be administered to produce a simi- 
lar tolerance to the chemicals that origi- 
nate the schizophrenic state. 

H. A. AsrAmson, B, SKLAROFSKY, 
M. O. Baron, N. FREMONT-SMITH 
Biological Laboratory, Cold Spring 
Harbor, New York, and Research 
Division, State Hospital, Central Islip, 
New York 
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Book Reviews 


Semiconductors. Their Theory and Prac- 
tice. G. Goudet and C. Meuleau. 
Translated by G. King from Théorie 
et Pratique des Semiconducteurs (Edi- 
tions Eyrolles, Paris). MacDonald & 
Evans, London, 1957 (order from Es- 
sential Books, Fair Lawn, N.J.). 
xviii+ 316 pp. $18.90. 


The authors deal with the subject of 
semiconductors, from basic quantum me- 
chanics through device technology, in 
one of the first attempts to do this since 
Shockley’s book, Electrons «nd Holes in 
Semiconductors (Van Nostrand, 1950). 
Because of the many recent developments 
in the field of semiconductor technology, 
this is a welcome addition to the field. 

The book is divided into three parts: 
“General Fundamental Theories”; “The 
Technology of Semiconductors”; and 
“The Principal Applications of Semicon- 
ductors, Thermistors, and Varistors.” 
The first part gives a concise but clear 
development of the elements of quantum 
mechanics, applying the analogy of geo- 
metrical and physical optics to classical 
and quantum mechanics. The band the- 
ory of solids is treated in both one and 
two dimensions, and the Fermi-Dirac 
statistics are derived as well as discussed. 
Part 1 concludes with a section on elec- 
tric current in solids, which includes 
transition probabilities, conductivity, and 
the Hall coefficient. All of this occupies 
only 126 pages but, despite its brevity, 
the book should provide a useful intro- 
duction to the theory of solids, particu- 
larly for engineers. 

In part 2 the general properties of 
crystals are discussed, The intermetallic 
compounds are reviewed, as well as ger- 
manium and silicon. A chapter is devoted 
to the techniques of preparing high-pur- 
ity crystals, including zone refining and 
pulling techniques. Another chapter de- 
scribes measurements used in production 
and research. Part 2 occupies only 60 
pages, but the brief descriptions are clear 
and, with some 184 references, should be 
quite useful to both engineers and physi- 
cists, 

Part 3 discusses semiconductor devices 
in four chapters, on thermistors and 
varistors, diodes and rectifiers, crystal 
triodes and tetrodes, and other devices 
(photoconductive cells, radioactive bat- 
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teries, magnetometers, and so on). The 
basic transistor equations are derived, 
and equivalent circuits are given. While 
all of this is done in the short space of 
116 pages, the treatments are quite ade- 
quate, and a bibliography of 137 papers 
serves to round out the work. 

The authors are to be congratulated; 
the book provides an excellent introduc- 
tion to semiconductor physics and tech- 
nology and should be of use to engineers 
and physicists, both as an introductory 
text and as a reference work. 

Ricwarp L. Petritz 
U.S. Naval Ordnance Laboratory 


Excited States in Chemistry and Biology. 
C. Reid. Academic Press, New York; 
Butterworths, London, 1957. ix+215 
pp. Illus. $7.50. 


“As any area of inquiry develops into 
exact science it passes through a succes- 
sion of stages which may be roughly 
designated Macroscopic, Microscopic, 
Molecular and Submolecular.” This has 
been fully recognized by chemists who 
want to have a deeper insight into the 
mechanism and nature of chemical reac- 
tions. Biology is just on the verge of this 
new development, and the intention of 
the author. is to give a helping hand to 
both chemists and biologists by outlining 
“some of the more important physical 
concepts concerning molecular excita- 
tion and interaction.” This he does very 
successfully within a small booklet, which 
does not overwhelm the reader by its vol- 
ume and technicality. 

Essentially, the book consists of three 
parts: an outline of quantum mechanics, 
the discussion of selected biological prob- 
lems, and ‘an appendix in which the 
author discusses a few problems of quan- 
tum mechanics in more detail. 

The first 50 pages are devoted to the 
mathematical foundations of quantum 
mechanics, and remain intelligible all the 
way through, to the well-informed gen- 
eral reader. Then follows the discussion 
of spectra, excitation mechanisms, and 
the triplet state, to which latter the au- 
thor evidently attributes first-rate impor- 
tance for the understanding of chemical 
and biological processes. After treating 


the various mechanisms of inter- and in- 
tramolecular energy exchange, the author 
discusses biological luminescence, vision, 
and the biological effects of high-energy 
radiation from the point of view of quan- 
tum mechanics. Being a biologist, I can- 
not help being impressed by the vastness 
of the field covered and the extent of the 
underlying information. The physics pre- 
sented must be of at least equal quality, 
the author being a physicist and not a 
biologist. 

The appendix deals with the Hamil- 
tonian group theory, the theory of time- 
dependent perturbations, long-range 
energy transfer, and transition probabili- 
ties. The treatment of group theory is 
especially welcome, this theory being 
rather useful in its application and diffi- 
cult to find in so short and clear a presen- 
tation. It is a sound plan to have these 
subjects covered in an appendix instead 
of having them break the continuity and 
reduce the palatability of the main chap- 
ters. 

The treatment is clear, the outlay sim- 
ple and transparent. If there is anything 
to regret, it is that the author did not 
dwell longer on certain topics and, for 
instance, give more of a qualitative and 
symbolistic interpretation of his quantum 
mechanics. A more detailed treatment of 
various kinds of spectra might have been 
useful. The reader should not allow him- 
self to be discouraged by minor short- 
comings, such as the sudden appearance 
of a mathematical symbol which is not 
explained and which finds no applica- 
tion later or the occasional reference to 
a wrong equation. Few books are exempt 
from such minor shortcomings; they de- 
tract but littke from the value of the 
service the author has rendered to biolo- 
gists and chemists by writing this book, 
lending them a helping hand in their at- 
tempt to apply quantum mechanics to 
their problems. 

ALBERT SZENT-Gy6rRGYI 
Institute for Muscle Research, 
Marine Biological Laboratory 


Mathematics for Everyman. From Sim- 
ple Numbers to the Calculus. Egmont 
Colerus. Translated by B. C. and H. F. 
Brookes. Emerson, New York, 1957. 
xi+ 255 pp. Illus. $3.95. 


This book, subtitled “From Simple 
Numbers to the Calculus,” is a popular 
introduction to mathematics in which the 
translators have succeeded in conveying 
“the spirit and enthusiasm of the original 
German.” It covers, in a more or less de- 
scriptive way, elementary algebra, trigo- 
nometry, coordinate geometry, and cal- 
culus, This is done largely with heuristic 
arguments rather than exact proofs; for 
example, “We will not dally at this 
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point but present the necessary formula 
without further ado.” Similarly, the defi- 
nitions are not always very precise, as the 
author recognizes: “It is not our inten- 
tion to confuse the reader with a series 
of definitions. That would be the usual 
textbook approach.” 

The result is a book that is very easy 
to read, but unfortunately this ease is 
partly obtained by glossing over the sub- 
tle and difficult points, especially in the 
calculus. The author realizes this to some 
degree, for he writes (page 175), “The 
expert in pure mathematics will probably 
hold up his hands in horror at our expo- 
sition. We believe however that it is bet- 
ter to have a rough idea than no idea at 
all. In any case our method was good 
enough to satisfy the mathematicians of 
the seventeenth century and any enthusi- 
astic reader who wishes can pursue the 
subject further in a more comprehensive 
book of higher mathematics.” How true! 
But the mathematician, whether he is in 
pure or applied mathematics, may be ex- 
cused for balking at the antiquated treat- 
ment of the calculus or at such state- 
ments as (page 57): “Zero is not in itself 
a number though it is often treated as if 
it were; it separates the positive from the 
negative numbers.” 

It is a pity that the mathematics is 
not more accurate and up to date be- 
cause there can be no question of the 
author’s skill at exposition. His writing 
is lucid and entertaining, and it seems 
certain that many people in no position 
to recognize the inadequacies will find in 
the book just the thing they had been 
looking for in mathematics—an easy 
style, a constant encouragement to con- 
tinue, and an absence of problems or ex- 
ercises, 

Ivan NIvEN 
University of Oregon 


Essays in Linguistics. Viking Fund Pub- 
lications in Anthropology, No. 24. 
Joseph Greenberg. Wenner-Gren Foun- 
dation for Anthropological Research, 
New York, 1957 (order from Univer- 
sity of Chicago Press). 108 pp. $3. 


This collection of essays will further 
the increasing awareness of the signifi- 
cance of so fundamental a trait as lan- 
guage to any general science of human 
behavior. 

The first two essays, on “Language as 
a Sign System” (pages 1-17) and “The 
Definition of Linguistic Units” (pages 
18-34), are the most immediately rele- 
vant to general linguistic methodology. 
Of particular interest is the discussion of 
the nature of the grammatical analysis of 
natural languages and of how, given sam- 
ples of expressions in the system, the lin- 
guist attempts to produce an infinite 
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number of additional expressions which 
belong to the same system. By definition, 
an infinite number of expressions cannot 
be listed and, consequently, can only be 
generated by some set of rules. Current 
research in syntactic analysis is aimed at 
clarifying the techniques for deriving 
such rules and for identifying the units 
to which the rules apply. In this connec- 
tion, most linguists will not agree with 
Greenberg’s segmentation of forms like 
man into /m-n/ and /--/ for the singu- 
lar; rather they would prefer the analysis 
to reveal the similarity of the singulars 
man and pan; Greenberg’s suggestion 
projects onto the singular forms the dif- 
ferences which are apparent in the cor- 
responding plurals, men and pans. And, 
indeed, this is Greenberg’s purpose: to 
make explicit the premises on which 
linguistic analysis is based and to de- 
velop the consequences of a rigorous ad- 
herence to those premises. 

The essays on “Genetic Relationship 
among Languages” (pages 35-45) and 
“The Problem of Linguistic Subgroup- 
ings” (pages 46-55) contribute to a 
clarification of the assumptions of his- 
torical and comparative linguistics. It has 
sometimes been maintained that the com- 
parative method involves a fundamental 
circularity—namely, that one cannot es- 
tablish phonetic laws without cognates 
but that one cannot establish cognates 
without phonetic laws. Greenberg indi- 
cates four causes of sound-meaning simi- 
larities which may be observed between 
languages. Of these, two are nonhistori- 
cal—chance and symbolism, the latter 
being Greenberg’s cover term for the oc- 
casional nonarbitrary connection between 
sound and meaning as exemplified by 
onomatopoetic forms and by some nurs- 
ery words like those for “mother” and 
“father.” “The remaining two—genetic 
relationship and borrowing—involve his- 
toric processes. The two basic methodo- 
logic processes then become the elimina- 
tion of chance and symbolism leading to 
hypotheses of historic connections and 
the segregation of those instances in 
which borrowing is an adequate expla- 
nation from those on which genetic re- 
lationship must, be posited” (page 37). 
Essentially, the circularity disappears 
with the establishment of other-than- 
chance resemblances. 

The remaining four essays include a 
number of original and fruitful notions 
on such topics as language and evolu- 
tionary theory, genetic and nongenetic 
classifications, function, efficiency and re- 
dundancy in language, linguistic univer- 
sals, and so forth. 

The essays in this volume are inde- 
pendent of one another and are in no 
way intended as a systematic over-all 
treatment of linguistics. Nevertheless they 
seem to share two features: a desire to 
explore the relationship between linguis- 





tics and other disciplines—particularly 
logic, mathematics, anthropology, and 
psychology—and, in the process, to ap- 
ply some of the more rigorous techniques 
developed in these areas to the scientific 
study of language. The result is a stimu- 
lating book, revealing a variety of ap- 
proaches for the analysis of linguistic 
phenomena. 

Sot SAporTA 
Indiana University 


Meat Hygiene. WHO Monograph Series 
No. 33. World Health Organization, 
Geneva, 1957 (order from Columbia 
University Press, New York). 511 pp. 
Illus. $10. 


In this book on meat hygiene, the 
World Health Organization has compiled 
papers prepared by 16 of the world’s 
foremost authorities on the subject. The 
book is interesting, instructive, and beau- 
tifully illustrated. 

Three of the papers are scientific trea- 
tises: those by C. E. Dolman, of the Uni- 
versity of British Columbia, on meat- 
borne diseases; by H. Drieux (Ecole 
Nationale Veterinaire, Alfort, France), 
on tuberculosis; and by G, Schmid (Uni- 
versity of Berne, Switzerland), on para- 
sites. 

The highly authenticated and well- 
documented papers of Dolman and 
Drieux highlight the monograph. In his 
“Epidemiology of Meat-Borne Diseases,” 
Dolman organizes the material in a way 
that permits a full, convincing and logi- 
cal presentation. He brings together the 
many ramifications of the subject of 
meat-borne diseases in a way that enables 
the reader to understand the relationship 
between the many probabilities that tend 
to confuse the student and even the meat- 
hygiene practitioner. 

Drieux’s paper on tuberculosis is a 
masterpiece. What is remarkable about 
his paper is that he has taken a subject 
that many would regard as having been 
pretty well exhausted by an array of 
authors and has given it fresh treatment 
from the meat hygienist’s point of view. 
His paper serves two purposes—the first, 
of course, to inform the reader fully on 
the subject matter and the second—which 
seems to me to be more important—to 
inform meat hygienists that the science 
of disease evaluation in terms of fitness 
for food of an animal carcass is a fasci- 
nating and exacting one. 

M. M. Kaplan (World Health Organi- 
zation, Geneva) has a paper on meat- 
hygiene problems in tropical areas. His 
account of what might be described as 
primitive conditions as he sees them from 
the point of view of a public health offi- 
cial shows how the official’s problem is 
complicated by merging of hygienic, eco- 
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nomic, and social factors. Kaplan’s paper 
demonstrates the fundamental nature of 
the relationship of these three factors to 
the subject of meat hygiene. As is brought 
out in the other papers of the monograph, 
the hygienic, economic, and social fac- 
tors all exert a profound influence on 
what might be referred to as the Euro- 
pean meat-hygiene story. 

The remaining papers sparkle with his- 
tory, narrative, and philosophy concern- 
ing European practices and programs re- 
lating to the handling of food animals, 
their slaughter, and the preparation and 
handling of meat products. Papers by 
R. I. Hood and H. H. Johansen of the 
World Health Organization Regional 
Office for Europe describe, in detail, 
European meat-hygiene practices. 

A paper by M. J. J. Houthuis (direc- 
tor, Municipal Slaughterhouse, Rotter- 
dam, Netherlands) emphasizes the im- 
portance of ante-mortem inspection as 
the first step in the proper processing of 
food animals through a meat-packing 
plant. 

Very informative papers on stunning 
methods are given by T. Blom (depart- 
ment chief, Royal Veterinary Board, 
Stockholm, Sweden) and Phyllis G. 
Croft (biochemist, Mile End Hospital, 
London). Electrical stunning, a subject 
now receiving considerable attention, is 
covered in detail. 

Municipal abattoirs are discussed by 
G. Scaccia Scarafoni, (Istituto Superiore 
di Sanita, Rome) and Roger Benoit 
(director of abattoirs, Lausanne, Switzer- 
land). These papers contain a very in- 
teresting discussion of the history of the 
development of municipal abattoirs in 
Europe and of the problems connected 
with their adjustment to present-day 
needs and standards. 

H. Thornton (chief veterinary officer, 
City and County of Newcastle-upon- 
Tyne, England), who is a recognized au- 
thority in the field of applied meat- 
hygiene practices, emphasizes the impor- 
tance of meat-hygiene programs being 
in the hands of properly trained and 
experienced inspectors, functioning me- 
thodically. 

A paper by A. Jepsen (Royal Veteri- 
nary and Agricultural College, Copen- 
hagen) is a real contribution to the 
monograph. In his lucid style, Jepsen 
points out the importance of inspectors 
having available adequate laboratory 
services. At the same time he cautions 
that the laboratory cannot be substituted 
for the inspector. He calls for the closest 
possible coordination and cooperation 
between the laboratory and field staff. 

The World Health Organization is for- 
tunate in being able to include in its 
monograph a paper by a man of the sta- 
ture of F. Schénberg (Tierarztliche 
Hochschule, Hanover, Germany). He 
draws attention to the controls that must 
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follow the meat as it leaves the slaughter- 
ing department and pursues its some- 
what tortuous route to the consumer. 

Worthy of special mention is the paper 
by S. O. Koch (chief veterinary officer, 
City of Aarhus, Denmark). Koch devel- 
ops the subject of local control, which is 
frequently the weak link in the total 
meat-hygiene program. He not only 
writes convincingly on the subject of hy- 
gienic controls applied locally but he also 
heads up, in the city of Aarhus, a pro- 
gram that effectively applies the princi- 
ples he describes. 

The paper by V. E. Albertsen (chief 
veterinary inspector, Danish Veterinary 
Service, Copenhagen) deals with the 
subject of disposal of by-products. His 
paper gives emphasis to what has been 
mentioned incidentally in other papers— 
that the official functioning in an effec- 
tive meat-hygiene program must be pre- 
pared to discharge responsibilities that 
cover a wide range of subject matter. 

The monograph is complete, with an 
array of references, an appendix consist- 
ing of 146 pages, and a selected bibliog- 
raphy on meat hygiene. 

A. R. MILLER 
Agricultural Research Service, 
U.S. Department of Agriculture 


Advances in Enzymology and Related 
Subjects of Biochemistry. vol. 18. F. F. 
Nord, Ed. Interscience, New York, 
1957. v+435 pp. Illus. $9. 


The 1957 volume of Advances in En- 
zymology lives up to the very high stand- 
ards established over a period of 18 
years. The present volume includes re- 
view articles by nine different authorities 
in various fields of enzymology and re- 
lated subjects and will be of great value 
to chemists, biologists, and medical re- 
search workers as well as to biochemists. 

In his review of cytochrome in higher 
plants, Hartree has pointed out the simi- 
larity of the cytochrome system of plants 
to that of animals, at the same time 
pointing out minor differences peculiar 
to plant systems. 

Singer, Keaney, and Massey have re- 
viewed the complex and controversial 
literature on succinic dehydrogenase and 
have related its function to electron car- 
riers of the cell. They have also discussed 
the stepwise purification of succinic de- 
hydrogenase from mitochondrial prepa- 
rations, 

Sir Rudolph Peters, in a review of the 
mechanism of toxicity of an active con- 
stituent of Dichapetalum cymosum, has 
shown that the toxic component is fluoro- 
acetate, which in the animal organism 
undergoes a lethal synthesis to fluoro- 
citrate, As a specific inhibitor of aconi- 
tase, fluorocitrate interferes with animal 


respiration by blocking the citric acid 
cycle. 

The purification and properties of de- 
oxyribonucleoprotein have been re- 
viewed by Butler and Davison. In addi- 
tion, these authors have briefly discussed 
its function in heredity and in protein 
biosynthesis. 

Arthur Kornberg has surveyed the role 
of pyrophosphorylases and phosphory- 
lases in biosynthetic reactions. In this 
outstanding review, a vast amount of di- 
verse and apparently unrelated material 
has been correlated for the first time. 

Wiame, in his review of the tricar- 
boxylic acid cycle in microorganisms, has 
shown that this cycle is not only impor- 
tant in respiration but is also involved in 
the synthesis of many important biochem- 
ical compounds in bacteria. 

James has reviewed the reaction pat- 
terns in the respiration of the higher 
plants and has shown the basic similarity 
of these pathways to those typical of 
animals. It is unfortunate that the role 
of cytochrome in higher plants, discussed 
by Hartree, is repeated in this article by 
James. 

Reed has reviewed all of the literature 
on the chemistry and function of lipoic 
acid and has indicated certain enzymatic 
systems in which lipoic acid plays a role 
in living organisms. 

In the final article, Schubert and 
Nord have examined the scattered and 
fragmentary literature on lignification 
and have considered the biosynthesis of 
lignin from vanillin, syringaldehyde, and 
p-hydroxybenzaldehyde, which are de- 
rived from shikimic acid. 

With the number of enzyme systems 
now approaching 1000, it is unfortunate 
that an annual review can consider so 
few. In order to cover a wider diversity 
of enzyme systems, it would seem wiser 
to revert to the original pattern of the 
early volumes of Advances of Enzymol- 
ogy, in which reviews were only 20, in- 
stead of 42, pages in length, This would 
have the added advantage that the non- 
specialist would not be plagued by the 
reading of so much unimportant detail. 

Irwin W. Sizer 
Massachusetts Institute of Technology 


Heat Transfer and Fluid Mechanics In- 
stitute, 1957. Preprints of papers. Held 
at California Institute of Technology, 
Pasadena, California, June 19-21, 
1957. Stanford University Press, Stan- 
ford, Calif., 1957. vii+439 pp. Illus. 
$8.50. 


This publication contains 21 papers, in 
the areas of heat transfer and fluid me- 
chanics, presented at the tenth meeting 
of the Heat Transfer and Fluid Mechan- 
ics Institute at California Institute of 
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Technology, 19-21 June 1957. The ar- 
ticles primarily present recent develop- 
ments in high-speed research, including 
heat transfer at extreme temperatures. 
Approximately half of the papers are de- 
voted to problems in heat transfer, and 
the remainder to studies in the field of 
fluid mechanics. 

The volume contains 439 pages, The 
size of type used and the excellent figures 
included make each paper highly read- 
able. According to a statement in the 
preface, many of the papers will also be 
published in the technical journals of the 
five sponsoring societies—American In- 
stitute of Chemical Engineers, Ameri- 
can Society of Mechanical Engineers, 
American Society of Refrigeration Engi- 
neers, Institute of the Aeronautical Sci- 
ences, and Society of Automotive Engi- 
neers. 

The purpose of the 1957 Institute was 
to make available, in the West, a pro- 
gram devoted to advanced fundamental 
research in heat transfer and fluid 
mechanics. An inspection of the individ- 
ual papers indicates that the objective 
has been attained. The authors of the 
papers were not necessarily from the 
West, as is evidenced by a broad geo- 
graphical distribution within the United 
States. Several of the authors were from 
Canada—a fact which reflects the wide 
interest in the Institute meetings. 

David Fultz of the University of Chi- 
cago and E, R. G. Eckert of the Univer- 
sity of Minnesota were invited to present 
lectures. The titles of their lectures are 
listed in the table of contents, but the 
text material has not been included. 

In addition to the five professional 
societies, the following universities were 
also cosponsors of the 1957 Institute: 
California Institute of Technology; Santa 
Clara University; Stanford University; 
University of California, Berkeley and 
Los Angeles; and the University of 
Southern California. 

G. A. Hawkins 
Purdue University 


The Exploration of the Colorado River. 
John Wesley Powell. University of Chi- 
cago Press, Chicago, 1957 (abridged 
from the first edition of 1875). xxi+ 
138 pp. Illus. $3.75. 


John Wesley Powell (1834-1902) was 
the founder and first director of the 
Smithsonian Institution’s Bureau of 
Ethnology, second director of the U.S. 
Geological Survey, and author of the 
classic Report on the Lands of the Arid 
Regions of the United States (1878). He 
was also leader of the Geographical and 
Geological Survey of the Rocky Moun- 
tain Region (the Powell Survey), which 
explored and mapped the Plateau Prov- 
ince in the 1870's. 
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Powell made his first trip into the Pla- 
teau Province in the summer of 1869, 
when he led the first exploration of the 
Colorado River, boating down the Green 
and Colorado from Green River, Wyo- 
ming, to the mouth of the Virgin, below 
Grand Canyon. He made his second jour- 
ney down the river in two stages in 1871 
and 1872, having spent the year 1870 ob- 
taining support and finding accessible 
crossings where supplies could be cached 
for his second expedition. 

Powell’s narrative of his adventures in 
the canyons of the Green and Colorado, 
which was published in book form in 
1875 as the first part of Exploration of 
the Colorado River of the West and Its 
Tributaries, is now reprinted, together 
with some of the original illustrations. 
The account was originally published 
serially in Scribner’s Monthly (1874-75), 
and it is written as a report of the first 
trip. However, the account is actually 
based not only on the first trip but also 
on the second, and it contains, in addi- 
tion, the story of Powell’s 1870 trip south 
through Pipe Spring, Arizona, into Grand 
Canyon, to which in turn is tacked a de- 
scription of his 1872 journey down 
Parinuweap Canyon into what is now 
Zion National Park. Some may object to 
this “tampering” with the facts; those 
who will allow an author some license 
will enjoy the book for what it is, a good 
story of “white-water” boating in un- 
known waters in heavy, cumbersome 


craft.—R.V.O. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 


Records of Oceanographic Works in 
Japan (Special number for the Oceano- 
graphic Research Project by the Japanese 
National Commission for UNESCO). 
Compiled by the Pacific Science Liaison 
Committee of the Science Council of 
Japan. 208 pp. Oceanographic Papers in 
Japan (Annotated bibliography, 1873- 
1938). Koji Hidaka et al. 235 pp. Jap- 
anese National Commission for UNESCO, 
Tokyo, 1957. 

Histology. H. G. Q. Rowett. Rinehart, 
New York, 1957. 47 pp. $0.95. 

Current Medical Research. A reprint of 
the articles in the report of the Medical 
Research Council for the year 1955-56. 
Her Majesty’s Stationery Office, London, 
1957. 56 pp. 2s. 6d. 

The Pseudococcidae (Hom.: Coccoi- 
dae), Described by H. C. James, from 
East Africa. Bulletin, Entomology, vol. 5, 
No. 5. G. De Lotto. 50 pp. 15s. A Revision 
of the Genus Neozephyrus Sibatani and 
Ito (Lepidoptera: Lycaenidae). Bulletin, 
Entomology, vol. 5, No. 6. T. G. Howarth. 
40 pp. 15s. British Museum (Natural His- 
tory), London, 1957. 

The Meigs Creek No. 9 Coal Bed in 
Ohio, pt. III, Further Study of the Chem- 
ical and Physical Properties and Washa- 
bility Characteristics, with a Brief Review 





of New Methods Employed. Bulletin No. 
165. Peter O. Krumin. Ohio State Uni- 
versity, Columbus, 1957. 373 pp. $3. 

Fire Research 1956. Report of Fire Re- 
search Board and the report of the Direc- 
tor of Fire Research 50 pp. $0.77. Food 
Investigation, 1956. The report of the 
Food Investigation Board with the report 
of the Director of the Food Investigation 
Organization. 68 pp. $0.68. Department 
of Scientific and Industrial Research, Lon- 
don, 1957 (order from British Information 
Services, New York). 

The Typical Muscid Flies of California 
(Diptera: Muscidae, Muscinae). Bulletin 
of the California Insect Survey, vol. 6, 
No. 1. Bruce F. Eldridge and Maurice T. 
James. 17 pp. $0.50. The Conopid Flies 
of California (Diptera). vol. 6, No. 2, 
Sidney Camras and Paul D. Hurd, Jr. 31 
pp. $0.75. The Embioptera of California. 
vol. 6, No. 3. Edward S. Ross. 7 pp. $0.50. 
University of California Press, Berkeley, 
1957. 

A New Race of Wood Rat (Neotoma) 
from the Gulf Side of Central Baja Cali- 
fornia, Mexico. Transactions, vol. XII, 
No. 15. Laurence M. Huey. 2 pp. Late 
Pleistocene Faunas from the Northwestern 
Coast of Baja California, Mexico. vol. 
XII, No. 16. James W. Valentine. 20 pp. 
Type Material of Eucalodium Orcutti Dall 
(Gastropoda: Pulmonata) from Oaxaca, 
Mexico. vol. XII, No. 17. Robert J. Drake. 
2 pp. San Diego Society of Natural His- 
tory, San Diego, 1957. 

Le Regime Alimentaire des Poissons du 
Lac Kivu (Congo Belge et Ruanda). Et 
lexploitation des resources naturelles du 
iac. Exploration hydrobiologique des Lacs 
Kivu, Edouard et Albert (1952-1954). 
vol. III, pt. 2, Resultats Scientifiques. 
Jean Verbeke. Institut Royal des Sciences 
Natureiles de Belgique, Bruxelles, 1957. 
221 pp. 

Heredo - Retinopathia | Congenitalis. 
Monohybrida Recessiva Autosomalis. A 
genetical-statistical study. Hereditas, 43. 
Carl Henry Alstrom and Olof Olson. 
Mendelian Society, 3 Adelgatan, Lund, 
Sweden, 1957. 178 pp. 

Midwest Research Institute, 12th An- 
nual Report of the President to the Trus- 
tees. Midwest Research Institute, Kansas 
City, Mo., 1957. 16 pp. 

First Conference on Manufacturing 
Automation. Purdue University, 22-24 
Oct. 1956. Automation, Cleveland, Ohio, 
1956. 96 pp. 

U.S. Research Reactors. Prepared by 
Battelle Memorial Institute for U.S. 
Atomic Energy Commission, Washington, 
1957 (order from Office of Technical 
Services, U.S. Department of Commerce, 
Washington). 73 pp. $1.50. 

Salaries and Earnings of Engineering 
Teachers 1956. William H. Miernyk and 
Morris A. Horowitz. American Society 
for Engineering Education, Urbana, IIl., 
1957. 19 pp. $0.25. 

The American Heart Association, Pro- 
ceedings of the 30th Scientific Sessions. 
25-28 Oct. 1957. American Heart Assoc., 
New York, 1957. 128 pp. 

The Air Pollution Bibliography. vol. 1. 
Jack R. Gibson, Wave E. Culver, Mary: 
E. Kurz. Technical Information Division, 
Library of Congress, Washington 25, 1957. 
150 pp. 
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Meetings 


Preview of Programs at AAAS 
Indianapolis Meeting 


Some of the programs to be presented 
at the 1957 AAAS meeting in Indianapo- 
lis are given here. Others will be an- 
nounced in subsequent issues. 


Mathematics 


Section A. Vice-presidential addresses, 
“Mathematicians in the Market Place,” 
by Mina Rees, Hunter College; and 
“Mathematical Programming,” by A. W. 
Tucker, Princeton University, 26 Dec., 
afternoon; C. C. MacDuffee, Univer- 
sity of Wisconsin, presiding. 

Symposium, cosponsored by the Na- 
tional Council of Teachers of Mathe- 
matics and the AAAS Cooperative Com- 
mittee on the Teaching of Science and 
Mathematics: “Mathematics Instruc- 
tion”; arranged by John R. Mayor, 
American Association for the Advance- 
ment of Science, who will preside; 27 
Dec., morning. “The Committee on the 
Undergraduate Program of the Mathe- 
matical Association of America,” Ro)- 
ert L. Davis, University of Virginia; 
“The Commission on Mathematics of 
the College Entrance Examination 
Board,” A. W. Tucker, Princeton Uni- 
versity; “The University of Illinois Study 
on School Mathematics,” Max Beber- 
man, University of Illinois; “Mathe- 
matics curriculum in perspective,” C. C. 
MacDuffee, University of Wisconsin. 

Invited papers: “The Mathematics of 
Guided Missiles”; 28 Dec., morning; 
A. W. Tucker, presiding. “Optimal fil- 
tering in missile guidance,” A. George 
Carlton, Johns Hopkins University; 
“Some mathematics and physics of arti- 
ficial earth satellites,” Homer E. Newell, 
Jr., U.S. Naval Research Laboratory; 
“Mathematics and ballistic missiles—an 
overview,” Robert W. Rector, Ramo- 
Wooldridge Corporation. 

Association for Computing Machinery. 
Symposium, cosponsored by Section A: 
“Computer Research and Applications”; 
arranged by Jim Douglas, Jr., Rice Insti- 
tute; 28 Dec., afternoon; Marshall 
Wrubel, Indiana University, presiding. 
“Logical engines and education in the 
sciences,” Wallace Givens, Wayne State 
University; “Development of research 
effort in the automatic programming of 
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and Societies 


numerically controlled machine tools,” 
Douglas T. Ross, Massachusetts Institute 
of Technology; “On the design of ac- 
celerators and the use of computers by 
MURA (Midwestern Universities Re- 
search Association),” James N. Snyder, 
University of Illinois; a fourth paper, 
H. R. J. Grosch, General Electric Com- 
pany. 

National Council of Teachers of 
Mathematics. Invited papers, cospon- 
sored by Section A: “The Teaching of 
Mathematics”; arranged by Philip Peak, 
Indiana University; 27 Dec., afternoon; 
Marie Wilcox, Howe High School, In- 
dianapolis, Ind., presiding. ““The mathe- 
matics of the stars,’ Marshall Wrubel; 
“Progress report on the Curriculum 
Study of the Commission on Mathe- 
matics,” A. W. Tucker; “Progress re- 
port on the Curriculum Study of the 
National Council of Teachers of Mathe- 
matics,” Lynwood Wren, George Pea- 
body College for Teachers. 


Physics 


Section B. All symposia are being co- 
sponsored by Sigma Pi Sigma: “Wave- 
length Standards and Problems of 
Vacuum Ultraviolet Spectroscopy”; ar- 
ranged by K. W. Meissner, Purdue Uni- 
versity, who will preside; 27 Dec., morn- 
ing. “The future primary standard of 
length,’ K. W. Meissner; “Secondary 
standards of wavelength,” William F. 
Meggers, National Bureau of Standards; 
“Recent progress in vacuum ultraviolet 
spectroscopy,” P. G. Wilkinson, Univer- 
sity of Chicago; “Lamb ‘shifts in hydro- 
gen and helium,” G. Herzberg, National 
Research Council of Canada; “Solar 
spectrum in the vacuum ultraviolet,” R. 
Tousey, Naval Research Laboratory. 

Vice-presidential address, “Reminis- 
cences in Spectroscopy,” by William F. 
Meggers, 27 Dec., evening; Raymond T. 
Birge, University of California, presid- 
ing. 

Symposium: “Spectra of Lanthanides 
and Actinides: Isotope Shift,” arranged 
by K. W. Meissner; 28 Dec., morning; 
Raymond T. Birge, University of Cali- 
fornia, presiding. “Special techniques for 
the investigation of the spectra of lan- 
thanides and actinides,” Frank S. Tom- 
kins, Argonne National Laboratory; 
“Spectra of rare earths—a challenge to 


spectroscopists,” Charlotte M. Sitterly, 
National Bureau of Standards; “The 
spectra of the actinides,” Mark Fred, 
Argonne National Laboratory; “Isotope 
shift for elements near the middle of 
the periodic table,” Julian E. Mack, Uni- 
versity of Wisconsin. 

Symposium: “Theory of Spectra: Ap- 
plied Spectroscopy”; arranged by K. W. 
Meissner; 28 Dec., afternoon; William 
F. Meggers, presiding. “Electronic con- 
figurations, states, and spectra of some 
diatomic molecules,’ R. S. Mulliken, 
University of Chicago; “Recent progress 
in the theory of atomic spectra,” F. 
Rohrlich, State University of lowa; “The 
role of spectroscopy in thermonuclear 
research,” J. Rand McNally, Jr., Oak 
Ridge National Laboratory; “Emission 
spectroscopic determination of oxygen, 
nitrogen, and hydrogen in metals,” V. A. 
Fassel and W. A. Gordon, Iowa State 
College. 

Symposium: “Some Recent Advances 
in Physics”; arranged by J. H. McMillen, 
National Science Foundation; 28 Dec., 
afternoon; Allan C. G. Mitchell, In- 
diana University, presiding. “The role 
of the neutrino in physics,” Frederick 
Reines, Los Alamos Scientific Labora- 
tory; “Some recent advances in solid 
state physics,” Park H. Miller, General 
Dynamics; “High-temperature plasmas,” 
Alan C. Kolb, Naval Research Labora- 
tory. 

Chemistry 


Section C. Contributed papers; 27 
Dec., morning; Ed F. Degering, Quar- 
termaster Research and Development 
Laboratories, presiding. 

Two-session symposium: “Acetylene 
Chemistry”; arranged by G. F. Hennion, 
University of Notre Dame, who will pre- 
side; 28 Dec., morning and afternoon. 
Part I: “Introductory remarks,” G. F. 
Hennion; “Commercial acetylene pro- 
duction,” C. K. McLane, Linde Com- 
pany; “Acetylenic carbinols,” G. F. 
Hennion; “Acetylene derivatives as hy- 
drochloric acid corrosion inhibitors,” R. 
F. Monroe, Dow Chemical Company; 
“Agricultural uses for acetylene deriva- 
tives,’ Fred J. Lowes, Dow Chemical 
Company. Part II: “A review of the 
pharmacology of acetylenic compounds,” 
William R. Gibson, Eli Lilly and Com- 
pany; “The stereochemistry of nucleo- 
philic additions to acetylenes,’ W. E. 
Truce, M. M. Boudakian, J. A. Simms, 
R. F. Heine, and R. Kassinger, Purdue 
University; “The acetylene-allene rear- 
rangement,” Thomas L. Jacobs, Univer- 
sity of California; “Acetylene in the syn- 
thesis of pyridines,” W. R. Wheeler and 
F. A. Karnatz, Reilly Tar & Chemical 
Corporation. 

_Two-session symposium: “Pyridine 
Chemistry”; arranged by F. E. Cislak, 
Reilly Tar & Chemical Cerporation, 
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who will preside; 29 Dec., morning and 
afternoon. Part I: “Introductory re- 
marks,” F, E, Cislak; “Recovery of pyri- 
dine from coal products,” J. H. Wells, 
United States Steel Corporation; “The 
chemistry of vinylpyridines,’ Robert 
Levine, University of Pittsburgh; “De- 
rivatives of vinylpyridine,’ Allan P. 
Gray, Irwin, Neisler & Company; “Pyri- 
dine-metal salt complexes for clathra- 
tion separation of aromatic isomers,” W. 
D. Schaeffer, W. S. Dorsey, D. A. Skin- 
ner, and C. G. Christian, Union Oil 
Company of California, Part II: “The 
synthesis and reactions of sterically hin- 
dered pyridine bases,” Harold Podall, 
Ethyl Corporation, and Herbert C. 
Brown, Purdue University; “Chemistry 
of pyridine-N-oxide,” E. C. Taylor, Jr., 
Princeton University; “Preparation of 
the pyridolacetones and the inductive 
effect of nitrogen on the dehydration of 
the intermediate aldols,’ John K. Stille, 
State University of Iowa, and C. S. 
Marvel, University of Il\inois; “Pyroph- 
thalones derived from picolines as inter- 
mediates for medicinal agents,” C. H. 
Tilford and G. L. Krueger, William S. 
Merrell Company, and E. D. Amstutz, 
D. G. Manly, A. Richardson, Jr., and 
A. M. Stock, Lehigh University; “The 
chemistry of picolines,” F, E. Cislak. 

American Association of Clinical 


Chemists. General session I; 27 Dec., 
morning; Donald E. Bowman, Indiana 
University, presiding. 

Annual dinner and speaker: Michael 
Somogyi, Jewish Hospital of St. Louis. 

Symposium: “Significant Trends in 
the Chemistry of Disease”; arranged by 
Alfred H. Free, Miles-Ames Research 
Laboratory, who will preside; 28 Dec., 
morning, “Electrolytes and acid-base 
balance,” Harry Weisberg, Chicago Med- 
ical School and the Little Company of 
Mary Hospital; “Chemical changes in- 
volved in the use of artificial organs,” 
Jack R. Leonards, Western Reserve Uni- 
versity Medical School; “Recent ad- 
vances in the understanding of hormonal 
factors in disease,” Ralph I. Dorfman, 
Worcester Foundation for Experimental 
Biology; “Use of serum transaminase ac- 
tivities in clinical biochemistry,” Clar- 
ence Cohn, Michael Reese Hospital. 

General session II; 28 Dec., after- 
noon; Oliver H. Gaebler, Henry Ford 
Hospital, presiding 


Astronomy 


American Astronomical Society. As- 
tronomers’ Dinner and address of retir- 
ing vice president of Section D: “Facets 
of Astronomy,” by Peter van de Kamp, 
Swarthmore College; 28 Dec., evening. 

Symposium, with Section D: “The 





Cepheid Variable Stars”; 29 Dec., after- 
noon; Allan R. Sandage, Mount Wilson 
and Palomar Observatories, presiding. 
“Cepheid variables in the small Magel- 
lanic cloud,” Halton C. Arp, Mount Wil- 
son and Palomar Observatories; “‘Photo- 
electric photometry of southern ceph- 
eids,” John Irwin Goethe Link Observ- 
atory; “The spectra of the cepheids in 
the two stellar populations,’ Robert 
Kraft, Goethe Link Observatory; “Com- 
ments on the present status of the pulsa- 
tion theory,’ Charles Whitney, Smith- 
sonian Astrophysical Observatory. 

Helen B. Warner Lecture, joint with 
Section D: “Unsolved Problems in the 
Quest for the Extragalactic Scale,” by 
Allan R. Sandage; 29 Dec., evening. 

Astronomical League. General meet- 
ing, cosponsored by the Indiana Astro- 
nomical Society; 26 Dec., afternoon; 
arranged by Wilhelm Garnatz. 


Geology and Geography 


Section E. Contributed papers, joint 
session with the Association of American 
Geographers, East Lakes and West Lakes 
Divisions, and the Geological Society of 
America; 27 Dec., morning; Alfred H. 
Meyer, Valparaiso University, presiding. 

Vice-presidential address, “Uranium 
Emplacement in the Colorado Plateau,” 
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by Paul F. Kerr, Columbia University; 
Robert R. Schrock, Massachusetts Insti- 
tute of Technology, presiding; followed 


by Section E Smoker; 27 Dec., evening. : 


Four-session symposium, joint with the 
Association of American Geographers, 
East Lakes and West Lakes Divisions, 
and the Geological Society of America: 
“Continental Glaciation and Its Geo- 
graphic Importance as an Environmen- 
tal Factor”; 28 Dec., morning and after- 
noon, and 29 Dec., morning and after- 
noon; Parts I-IV arranged by Frank C. 
Whitmore, Jr., and Louis L. Ray, U.S. 
Geological Survey. Part I, William D. 
Thornbury, Indiana University, presid- 
ing. “Present status of glacial geology in 
Indiana,” William D, Thornbury; “Gla- 
cial deposits of central and western 
Ohio,” Jane L. Forsyth, Ohio Geological 
Survey; “Wisconsin glacial deposits of 
northeastern Ohio,” George W. White, 
University of Illinois; “Present status of 
glacial geology in Illinois,” M. M. Leigh- 
ton, Illinois Geological Survey; “Present 
status of glacial geology in Michigan,” 
W. N. Melhorn, Purdue University. Part 
II, George W. White, University of 
Illinois, presiding. “Glacial deposits of 
northwestern Pennsylvania,’ George W. 
White and J. B. Droste, Indiana Univer- 
sity, R. F. Sitler, Kent State University, 
and V. C. Shepps, Pennsylvania Geo- 
logical Survey; “Glacial geology of west- 
ern and central New York,” Ernest H. 
Muller, Cornell University; “Wisconsin 
glaciation of the Indianapolis, Indiana, 
area,” Philip W. Harrison, Indiana Geo- 
logical Survey; “Problems along the 
margin of the Wisconsin drift in Putnam 
County, west and central Indiana,” C. 
L. Bieber, DePauw University; “Buried 
valley systems in parts of northeastern 
Ohio,” John D. Winslow, U.S. Geologi- 
cal Survey; “Pre-Wisconsin peat in Mill- 
bury, Massachusetts,” Richard J. Lougee, 
Clark University; “Petrography of Wis- 
consin tills in oriented sections,” Robert 
F, Sitler, Kent State University. Part III, 
Paul B. Sears, Yale University, presiding. 
“Indiana’s probable climate during the 
glacial period,’ Stephen S. Visher, In- 
diana University; “Pleistocene climatic 
change recorded by ice-wedge polygon 
casts of Cary age at River Falls, Wiscon- 
sin,” Robert F. Black, University of Wis- 
consin; “Pleistocene-Wisconsin deposits 
and soils of Upper Whitewater Basin, 
Indiana—Ohio,” James Thorp, Ansel M. 
Gooding, and Erling S. Gamble, Earl- 
ham College; “Interglacial and _late- 
glacial vegetation of the north central 
United States,” William S. Benninghoff, 
University of Michigan; “Postglacial 
vegetation of the north central United 
States,” Theodor Just, Chicago Natural 
History Museum; “Late Pleistocene bi- 
otic changes in Indiana,” William J. 
Wayne, Indiana Geological Survey. Part 
IV, Louis O. Quam, Office of Naval 
Research, presiding. “Subsurface sources 
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of water in the glacial drift of Indiana,” 
Claude M. Roberts, U.S. Geological Sur- 
vey; “Glacial deposits: a major source 
of groundwater in the central United 
States,” George B. Maxey and James 
E. Hackett, Illinois Geological Survey; 
“Sand and gravel resources of Indiana,” 
Robert L. Schuster, Purdue University; 
“Glaciers and human activities,” Charles 
G. Morrison, American Geographical 
Society. 

Two-session symposium, jointly with 
the Geological Society of America: 
“Mississippian and Pennsylvanian Rocks 
of the Midwest”; 28 Dec., morning and 
afternoon; arranged by Henry H. Gray, 
Indiana Geological Survey, and David 
H. Swann, Illinois Geological Survey, 
both of whom will preside. Part I. 
“Pennsylvanian rocks and basal uncon- 
formity in Wayne County, Ohio,” H. G. 
Multer, College of Wooster; “Distin- 
guishing features of Chester and Lower 
Pennsylvanian rocks in the Illinois 
Basin,’ Elwood Atherton, Grover H. 
Emrich, Herbert D. Glass, Paul E. 
Potter, and David H. Swann, Illinois 
Geological Survey; “Stratigraphy of Re- 
nault limestone and ‘Basin aux Vases’ in 
Indiana subsurface,” Arthur P. Pinsak, 
Indiana Geological Survey; “A correla- 
tion and structural interpretation of the 
Missourian and Virgilian series in south- 
western Iowa,” T. L. Welp, Iowa State 
Highway Commission, and L. A. 


Thomas, Iowa State College; “Late 
Pennsylvanian facies of north central 
Oklahoma,” Carl C. Branson, University 
of Oklahoma; “Pennsylvanian conglom- 
erates and tectonic history of the Ar- 
buckle Mountain region,” William E. 
Ham, Oklahoma Geological Survey; 
“Pennsylvanian history of the Criner 
Hills area,” E. A. Frederickson, Univer- 
sity of Oklahoma; “Mississippian stra- 
tigraphy and tectonics of the Oklahoma 
Ozark area,” George G. Huffman, Uni- 
versity of Oklahoma; “The relationships 
of the Waynesburg, Hockingport, and 
Antiquity sandstones of the Dunkard 
Basin,’ Wayne D. Martin and William 
I. Mushake, Miami University, Ohio. 
Part II. “Crossbedding and sandstone 
trends in the Chester rocks of the Illinois 
Basin,” Paul E. Potter, Illinois Geologi- 
cal Survey, Edmund Nosow, Kentucky 
Geological Survey, Ned E. Smith, In- 
diana Geological Survey, David H. 
Swann, Illinois Geological Survey, and 
Frank H. Walker, Kentucky Geological 
Survey; “Types of Pennsylvanian chan- 
nel sandstones in Indiana,” S. A. Fried- 
man, Indiana Geological Survey; “Geol- 
ogy and petrology of the Anvil rock 
sandstone of the Illinois Basin,” M. E. 
Hopkins, University of Tulsa, and P. E. 
Potter and J. A. Simon, Illinois Geo- 
logical Survey; ‘“‘Pennsylvanian limestone 
textures in southwestern Illinois,” Rus- 
sell B. Lennon, Shell Oil Company, and 
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Harold R. Wanless, University of Illi- 
nois; “Postulates employed in a Penn- 
sylvanian paleoecological study,” Eu- 
gene S. Richardson, Jr., and Rainer 
Zangerl, Chicago Natural History Mu- 
seum; “Desmoinesian Brachiopoda and 
Mollusca from southwest Missouri,” 
Richard D. Hoare, Bowling Green State 
University; “Upper Mississippian and 
Lower Pennsylvanian megaspores,” Mar- 
cia R. Winslow, Illinois Geological Sur- 
vey; ‘Mississippian smaller Foraminifera 
of east-central United States,” James E. 
Conkin, University of Louisville; “Are- 
naceous Foraminifera from the Rockford 
limestone of northern Indiana,” R. C. 
Gutschick and John Treckman, Univer- 
sity of Notre Dame; “The genus Agassi- 
zocrinus as a stratigraphic marker,” R. 
C. Gutschick, University of Notre Dame, 
and Edmund Nosow, Kentucky Geologi- 
cal Survey. 

Symposium, jointly with the National 
Speleological Society and the Geological 
Society of America: “Karst Phenom- 
ena”; 30 Dec., morning; arranged by 
William E. Davies, U.S. Geological Sur- 
vey, who will preside. “Karst areas of 
the United States,’ George W. Moore, 
Yale University; “Geomorphic aspects 
of karst,” William E. Davies; “Karst 
features of Swago Creek area, West Vir- 
ginia,” William B. White, Mellon In- 
stitute for Industrial Research; “Pseudo- 
karst of the western United States,” Wil- 
liam R. Halliday, Seattle, Washington; 
“Pitdome complex in Flint Ridge, Ken- 
tucky,” R. A. Watson, Cave Research 
Foundation, Inc. 

National Geographic Society. Annual 
lecture and color film: “The Bounty 
and Pitcairn Island,” by Luis Marden, 
National Geographic Magazine; 29 Dec., 
evening; Paul A. Scherer, Carnegie In- 
stitution of Washington, presiding. 

National Speleological Society. Con- 
tributed papers, 28 Dec., morning. 

Symposium: “Cave Fauna of the Ohio 
River Valley”; arranged by Thomas C. 
Barr, Jr., Texas Technological College; 
28 Dec., afternoon. “Cave harvestmen 
(Phalangodidae) of the Ohio River Val- 
ley,’ Clarence J. Goodnight, Purdue 
University; ““Millipedes from Tennessee 
caves,” Nell B. Causey, University of 
Arkansas; ‘“Cavernicolous _ pselaphid 
beetles of the Ohio River Valley,” Or- 
lando Park, Northwestern University: 
“Anophthalmid beetles of southern In- 
diana,” Carl H. Krekeler, Valparaiso 
University; “Cavernicolous anophthal- 
mid and silphid beetles from Tennessee 
and Kentucky caves,” Thomas C. Barr, 
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Forthcoming Events 
December 


13-14. Association for Research in 
Nervous and Mental Disease, 37th an- 
nual, New York, N.Y. (R. J. Masselink, 
700 W. 168 St., New York 32.) 
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ation which cannot penetrate even a 
thin glass container. Other common 
soft beta emitters that are now being 
successfully used in industrial applica- 
tions are Sulphur-35 and Calcium-45. 

Although the Tri-Carb Liquid Scintil- 
lation Spectrometer is sensitive enough 
to be used for natural radiocarbon dat- 
ing of preserved organic materials that 
are over 40,000 years old, it is still 
simple enough to be used for counting 
hundreds of ordinary samples per day. 
Obviously the possibilities for practical 
industrial applications of radioactive 
tracers are greatly enhanced now that 
measuring equipment with this inher- 
ent sensitivity is available for routine 
use. Costs, safety, etc., cease to be 
limiting factors, and even the labeling 
of consumer products becomes a prac- 
tical consideration. 
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quest Bulletin 314. For spe- 
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requirements, provide appli- 
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15-18. American Soc. of Agricultural 
Engineers, Chicago, Ill. (J. L. Butt, ASAE, 
St. Joseph, Mich.) 

16-18. Air Traffic Control Symp., Phila- 
delphia, Pa. (Air Traffic Symp., Franklin 
Inst. Labs., 20th St. and Parkway, Phila- 
delphia 3.) 

17-19. Nuclear Sizes and Density Dis- 
tributions Conference, Stanford, Calif. 
(R. Hofstadter, Stanford Univ., Stan- 
ford, Calif.) 

19-21. American Physical Soc., Stan- 
ford, Calif. (W. A. Nierenberg, Univ. of 
California, Berkeley 4.) 

26-27. Northwest Scientific Assoc., an- 
nual, Spokane, Wash. (W. B. Merriam, 
Geography Dept., State College of Wash- 
ington, Pullman. ) 

26-30. American Assoc. for the Ad- 
vancement of Science, annual, Indian- 
apolis, Ind. (R. L. Taylor, AAAS, 1515 
Massachusetts Ave., NW, Washington 5.) 





The following 44 meetings are being 
held in conjunction with the AAAS an- 
nual meeting. 

AAAS _ Acad. * Conference, annual 
(Father P. H. Yancey, Spring Hill Col- 
lege, Mobile, Ala.). 28 Dec. 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics (F. 
B. Dutton, Dept. of Chemistry, Michigan 
State Univ., East Lansing). 27 Dec. 

Alpha Epsilon Delta (M. L. Moore, 7 
Brookside Circle, Bronxville, N.Y.). 28 
Dec. 

American Astronomical Soc. (J. A. 
Hynek, Smithsonian Astrophysical Ob- 
servatory, 60 Garden St., Cambridge 38, 
Mass.). 27-30 Dec. 

American Geophysical Union (E. M. 
Brooks, Dept. of Geophysics, St. Louis 
Univ., St. Louis 8, Mo.). 

American Medical Assoc. Committee 
on Cosmetics (Mrs. V. L. Conley, AMA, 
535 N. Dearborn St., Chicago, IIl.). 28- 
29 Dec. 

American Meteorological Soc. (K. C. 
Spengler, AMS, 3 Joy St., Boston, Mass.). 

American Nature Study Soc., annual 
(R. L. Weaver, School of Natural Re- 
sources, Univ. of Michigan, Ann Arbor). 
26-30 Dec. 

American Physiological Soc. (F. A. 
Hitchcock, Dept. of Physiology, Ohio 
State Univ., Columbus 10.) 

American Political Science Assoc. (C. 
S. Hyneman, Dept. ‘of Government, In- 
diana Univ., Bloomington). 29 Dec. 

American P%ychiatric Assoc. (M. 
Greenblatt, Massachusetts Mental Health 
Center, 74 Fenwood Rd., Boston 15). 29- 
30 Dec. 

American Soc. of Hospital Pharmacists 
(G. E. Archambault, Pharmacy Branch, 
U.S. Public Health Service, Washington 
Bo) 

American Soc. of Naturalists (B. Wal- 
lace, Biological Lab., Cold Spring Harbor, 
Long Island, N.Y.). 

American Sociological Soc. (V. H. 
Whitney, Brown Univ., Providence, R.I.). 
28 Dec. 

American Statistical Assoc. (V. L. An- 
derson, Statistical Lab., Purdue Univ., 
Lafayette, Ind.). 

Association of American Geographers 
(L. L. Ray, U.S. Geological Survey, 
Washington 25). 
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Association for Computing Machinery 
(J. E. Robertson, Digital Computer Lab., 
Univ. of Illinois, Urbana). 

Astronomical League (W. Garnatz 
2506 South East St., Indianapolis). 

Beta Beta Beta (Mrs. F. G. Brooks, 
P.O. Box 336, Madison Sq. Station, New 
York 10). 27 Dec. 

Biometric Soc., ENAR (T. A. Ban- 
croft, Dept. of Statistics, Iowa State Col- 
lege, Ames). 

Conference on Scientific Editorial Prob- 
lems, annual (G. L. Seielstad, Applied 
Physics Lab., Johns Hopkins Univ., Silver 
Spring, Md.). 26-30 Dec. 

Conference on Scientific Manpower, 
annual (T. J. Mills, National Science 
Foundation, Washington 25). 30 Dec. 

Ecological Soc. of America (A. A. 
Lindsey, Dept. of Biological Sciences, Pur- 
due Univ., Lafayette, Ind.) . 27-29 Dec. 

Metric Assoc. (J. T. Johnson, 694 West 
11 St., Claremont, Calif.). 

National Acad. of Economics and Po- 
litical Science (D. P. Ray, Hall of Gov- 
ernment, George Washington Univ., 
Washington, D.C.). 

National Assoc. of Biology Teachers, 
annual (Miss I. Hollenbeck, Southern 
Oregon College of Education, Ashland). 
26-31 Dec. 

National Assoc. for Research in Science 
Teaching (G. G. Mallinson, Western 
Michigan College, Kalamazoo). 26-30 
Dec. 

National Assoc. of Science Writers (J 
Troan, Pittsburgh Press, Pittsburgh, Pa.). 

National Council of Teachers of Math- 
ematics (P. Peak, College of Education, 
Indiana Univ., Bloomington). 27 Dec. 

National Foundation for Junior Mu- 
seums (J. R. Forbes, NFJM, 114 E. 30 
St., New York 16). 26, 28 Dec. 

National Geographic Soc. (W. R. Gray, 
NCS, 16th and M Sts., NW, Washington 
6). 29 Dec. 

National Science Teachers Assoc. (R. 
W. Schulz, Emmerich Manual Training 
High School, 2405 Madison Ave., Indian- 
apolis 25). 26-30 Dec. 

National Speleological Soc. (Brother G. 
Nicholas, LaSalle College, 20th and Olney 
Aves., Philadelphia 41, Pa.) 28 Dec. 

Philosophy of Science Assoc. (C. W. 
Churchman, Case Inst. of Technology, 
Cleveland, Ohio). 

Scientific Research Soc. of America, 
annual (D. B. Prentice, 56 Hillhouse Ave., 
New Haven 11, Conn.). 27 Dec. 

Sigma Delta Epsilon, annual (Miss M. 
Chalmers, Dept. of Chemistry, Purdue 
Univ., Lafayette, Ind.). 26-30 Dec. 

Sigma Pi Sigma (M. W. White, Penn- 
sylvania State Univ., University Park). 
27 Dec. 

Society for the Advancement of Crimi- 
nology (D. E. J. MacNamara, New York 
Inst. of Criminology, 40 E. 40 St., New 
York 16). 27-28 Dec. 

Society for General Systems Research, 
annual (R. L. Meier, Mental Health Re- 
search Inst., Ann Arbor, Mich.). 

Society for Industrial Microbiology, 
Washington Section (W. N. Ezekiel, Bu- 
reau of Mines, Washington 25). 

Society for Investigative Dermatology 
(H. Beerman, Univ. of Pennsylvania 
School of Medicine, Philadelphia 3), 28- 
29 Dec. 

Society of the Sigma Xi, annual (T. T. 
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tables, buying hints throughout. Listings are concise, tab- 
ulated when possible; features are headlined; and it’s up-to- 
date, even includes KIMAX, the new “hard” glassware by 
Kimble. 

We’re sure you'll make No. 7 your lab apparatus guide . . . 
we deliberately planned it for you. 


If you haven’t received your copy, write us on your company letterhead. 


W il CORPORATION 
and subsidiaries 


Specialists in Scientific Supply 


| ROCHESTER 3, N.Y. + ATLANTA 1, GA. » NEW YORK 12, N.Y. © BALTIMORE 24, MD. » BUFFALO 5, Nv. Y. 
| SO. CHARLESTON 3, W. VIRGINIA 
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Holme, 56 Hillhouse Ave., New Haven 
11, Conn.). 27 Dec. 

Society of Systematic Zoology, annual 
(R. E. Blackwelder, Box 500, Victor, 
N.Y.). 26-31 Dec. 

United Chapters of Phi Beta Kappa, 
annual address (C. Billman, 1811 Q St., 
NW, Washington, D.C.). 27 Dec. 





27. Association for Symbolic Logic., 
Cambridge, Mass. (J. Barlaz, Rutgers 
Univ., New Brunswick, N.J.) 

27-28. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, Box 7790, Univer- 
sity Station, Austin 12, Tex.) 

27-30. American Finance Assoc., an- 
nual, Philadelphia, Pa. (G. E. Hassett, 
Jr., New York Univ., 90 Trinity Pl., New 
York 6.) 

28-29. American Folklore Soc., annual, 
Chicago, Ill. (M. Leach, Box 5, Bennett 
Hall, Univ. of Pennsylvania, Philadelphia 
4, Pa.) 

28-30. American Anthropological As- 
soc., annual, Chicago, Ill. (W. S. God- 


frey, Jr., Logan Museum, Beloit College, 
Beloit, Wis.) 

28-30. American Economic Assoc., an- 
nual, Philadelphia, Pa. (J. W. Bell, North- 
western Univ., Evanston, IIl.) 

28-30. Archaeological Inst. of America, 
annual, Washington, D.C. (C. Boulter, 
608, Univ. of Cincinnati Library, Cincin- 
nati 21, Ohio.) 

28-30. Econometric Soc., Philadelphia, 
Pa. (R. Ruggles, Dept. of Economics, 
Yale Univ., New Haven, Conn.) 

28-30. History of Science Soc., annual, 
New York, N.Y. (Miss M. Boas, Brandeis 
Univ., Waltham 54, Mass. ) 


January 

6-8. Reliability and Quality Control, 
4th natl. symp., Washington, D.C. (C. M. 
Ryerson, RCA Bldg. 10-6, Camden 2, 
N.J.) 
7-10. Radioactive Isotopes in Clinical 
Application and Research) 3rd internatl. 
symp., Bad Gastein, Austria. (Second 
Medical Clinic, Vienna Univ., Vienna, 
Austria. ) 





in balances... 


and weights, too! 


“On my recent sales calls I have 
noticed that more and more people are 
becoming conscious of the 
importance of having good weights 
to use with good balances. 


“When you buy an 
Ainsworth balance you are 4 
buying quality and 
accuracy. But, even with 
a good balance it is tough 
to weigh accurately with 
poor weights. Ainsworth 
highly polished non-magnetic 
Brunton metal weights 

have a smooth surface for 
resistance to contamination 
and corrosion. The hard rhodium 

plating on their bronze weights 

maintains accuracy longer. You can depend 
on Ainsworth weights being within 
tolerance and staying that way 


longer...and, with Class S Weights by Ainsworth 


a fellow doesn’t have to worry about corrections 
in most analytical and semi-micro work. 


“These are just a couple of the ‘little things that 
count’ in accurate weighing.” 










Wei. AINGYWOIRTIHH & SONS, INC. 


2151 LAWRENCE STREET 


DENVER 5, COLORADO 
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8-10. Northeastern Weed Control Conf., 
12th annual, New York. (R. J. Aldrich, 
Farm Crops Dept., Rutgers Univ., New 
Brunswick, N.J.) 

13-17. Society of Automotive Engi- 
neers, annual, Detroit, Mich. (Meetings 
Div., SAE, 29 W. 39 St., New York 18.) 

22-24. American Council of Learned 
Societies, 39th annual, Bloomington, Ind. 
(ACLS, 2101 R St., NW, Washington 8.) 

22-25. American Group Psychotherapy 
Assoc., 15th annual, New York. (M. 
Berger, 50 E. 72 St., New York 21.) 

27-28. Scintillation Counter Symp.. 
Washington, D.C. (G. A. Morton, Radio 
Corporation of America, Princeton, N.J.) 

27-29. American Soc. of Heating and 
Air-Conditioning Engineers, Pittsburgh, 
Pa. (A. V. Hutchinson, ASHAE, 62 
Worth St., New York 13.) 

27-30. American Meteorological Soc., 
163rd natl., New York. (K. C. Spengler, 
AMS, 3 Joy St., Boston 8, Mass. ) 

27-31. Institute of Aeronautical Sci- 
ences, 26th annual, New York, N.Y. (S. 
P. Johnston, IAS, 2 E. 64 St., New York 
et 

28-30. Aging, 4th Ciba Foundation 
Colloquium (by invitation), London, 
England. (G. E. W. Wolstenholme, 41 
Portland Pl., London, W.1.) 

28-30. American Mathematical Soc., 
64th annual, Cincinnati, Ohio. (J. H. 
Curtiss, AMS, 190 Hope St., Providence 
6, R.I.) 

29-1. American Physical Soc., annual, 
New York, N.Y. (K. K. Darrow, Colum- 
bia Univ., New York 27.) 

30-31. College-Industry Conf., Ameri- 
can Soc. for Engineering Education, 10th 
annual, Ann Arbor, Mich. (W. D. Mc- 
Ilvaine, College of Engineering, Ann 
Arbor. ) 

30-1. American Assoc. of Physics Teach- 
ers, New York. (F. Verbrugge, Univ. of 
Minnesota, Minneapolis. ) 

30-1. Western Soc. for Clinical Re- 
search, 11th annual, Carmel-by-the-Sea, 
Calif. (A. J. Seaman, Univ. of Oregon 
Medical School, Portland 1.) 

31. Mathematical Assoc. of America, 
annual, Cincinnati, Ohio. (H. M. Geh- 
man, Univ. of Buffalo, Buffalo 14, N.Y.) 


February 


1-14, Pan American Assoc. of Ophthal- 
mology, Caribbean cruise cong., sailing 
from New York, N.Y. (L. V. Arnold, 33 
Washington Sq. W., New York 11.) 

3-4, Progress and Trends in Chemical 
and Petroleum Instrumentation, Wilming- 
ton, Del. (H. S. Kindler, Instrument Soc. 
of America, 313 Sixth Ave., Pittsburgh 
22, Pa.) 

3-7. American Inst. of Electrical En- 
gineers, winter genl., New York, N.Y. (N. 
S. Hibshman, AIEE, 33 W. 39 St., New 
York 18.) 

10-14. American Soc. for Testing Ma- 
terials, St. Louis, Mo. (F. F. Van Atta, 
ASTM, 1916 Race St., Philadelphia 3, 
Pa.) 

16-20. American Inst. of Mining, Met- 
allurgical and Petroleum Engineers, an- 
nual, New York. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

20-21. Transistor and Solid State Cir- 
cuits Conf., Philadelphia, Pa. (J. H. Mil- 
ligan, Jr., Dept. of Electrical Engr., New 
York Univ., New York 53.) 
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Te Latest 


ANNUAL REVIEWS 


PSYCHOLOGY PLANT PHYSIOLOGY 
Vol. 8 (Jan. 1957) Vol. 8 (June 1957) 
ENTOMOLOGY BIOCHEMISTRY 

Vol. 2 (Feb. 1957) Vol. 26 (July 1957) 
PHYSIOLOGY PHYSICAL CHEMISTRY 


Vol. 19 (Mar. 1957) Vol. 8 (Sept. 1957) 


MEDICINE MICROBIOLOGY 
Vol. 8 (May 1957) ~=—Vol. 11 (Oct. 1957) 


NUCLEAR SCIENCE 
Vol. 7 (Dec. 1957) 


Most back volumes available 


$7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere) 


ANNUAL REVIEWS, INC. 


Grant Avenue, Palo Alto, California 

















LEISS 


Single and Double 
MIRROR - MONOCHROMATORS 





with exchangeable prisms for the 
visible, ultraviolet, infrared from 
200 millimicrons to 20 microns 


Write for Bulletin +980 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 











@ The rapid development and extensive appli- 
cation of instrumental analysis has been made 
possible to a large extent through the infra-red 
and ultra-violet transmitting optics supplied by 
The Harshaw Chemical Co. The development of 
the process for growing large size crystals and the 
production of these synthetic crystals commer- 
cially are among the Harshaw Laboratory's im- 
portant contributions to science. 


Rigid control of all steps in the manufacturing 
process assures a uniform product of lasting 
quality. 

Sodium Chloride Silver Chloride Cesium Bromide 


Potassium Bromide Calcium Fluoride Cesium lodide 
Potassium Chloride Lithium Fluoride Thallium Bromide 


Potassium lodide Barium Fluoride lodide 
Your Requests for Technical Assistance and 
Price Q 5 are Wel: J 










THE HARSHAW CHEMICAL COMPANY 
1945 East 97th Street, Cleveland 6, Ohio 





15 NOVEMBER 1957 


- MARsHang thle 


OPTICAL CRYSTALS 





















@ Write for our 
free 32-page 
booklet “Harshaw 
Synthetic Optical 
Crystals” 
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NEW!...Choice of band-width! 


The famous Coleman Junior Spectrophotometer 
is now available with a choice of band-width: 
Models 6A and 6C with 35 millimicrons—time-tested 
and proved through 10 years of distinguished service in 
laboratories throughout the world. 
The new Model 6D at 20 millimicrons 
for the analyst desiring the increased 
resolution of restricted band-width. 
Whichever you choose, you'll find 
the Coleman Junior your quickest, 
most convenient way to obtain precise 
analytical data ... that's why more 
Colemans are now in use than any 
similar instrument. 


Write today for “Coleman Tools for 
Science,”’ contains discussion of analy- 
sis with light, plus complete descrip- 
tion of all Coleman Instruments 















| SURFACE TENSIOMETER 
@ CASSEL TYPE e 










YOU 

_ SHOULD 
HAVE 
THESE 

| FEATURES 


PHASE CONTRAST, MPE 
Indispensable for the study of 
living cells and other highly trans- 
parent material without staining. 
Continuous transition from phase to 
bright-fleld microscopy by adjusting 
condenser height. Choice of 4 con- 
trasts. Mechanical stage. Three phase 
objectives: PIOX, P40X, PIOOX. 
Eyepieces: 5X, 10X, P15X. 

only 9265, 
A plete line of Mi: oes 
© Metallurgical ¢ Phase 5 
¢ Laboratory © Polarizing 
¢ Stereoscopic « Student 
Used in leading universi- 
ties, industrial and govern- 
ment laboratories. 





Pp 













FREE 10-DAY TRIAL 
Let these instruments prove 
their value to you, in your own 
laboratory, before you purchase, 


Uutted Scientifee Ca. 


204-6 MILK STREET . BOSTON 9, MASS. 


SES 


e Temperature bath to hold 
temperature constant. 

@ Small sample requirement. 

e Easy cleanability. 

e High precision. 

e Controllable atmosphere. 


























q catalog on UNITRON Mrcrosce ne” your complete You get all these features at no 
3 N ; I extra cost in the NIL Surface Tensi- 
og EORTC Terre feet er eee ‘ ometer. Bulletin 157. 
EE Fa RV EP LE EET TLE 
© iii: eee BY | NATIONAL INSTRUMENT 
JP" cee aie i LABORATORIES, INC. 
HM Oty, cic sage OER res i] 6108 Rhode Island Ave., Riverdale, Md. 
I i i LS SLR mer 
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EQUIPMENT NEWS 


The information reported here is ob- 
tained from manufacturers and from 
other sources considered to be reliable. 
Science does not assume responsibility 
for the accuracy of the information. All 
inquiries concerning items listed should 
be addressed to Science, Room 740, 11 
W. 42 St., New York 36, N.Y. Include 
the name(s) of the manufacturer(s) and 
the department number(s). 


® HUMIDITY CONTROLLER maintains con- 
stant humidity within + 0.25 percent rel- 
ative humidity in an air or gas stream. 
The unit comprises a sensing element, 
control system, and modulating device. 
Sizes ranging from one with a capacity 
of 20 ft?/min are available. The control 
point is set by a knob. Operation is accu- 
rate in the humidity range from 3 to 98 
percent. (Universal Dynamics Corp., 
Dept. S724) 


™ STERILIZER is said to provide complete 
dry-heat sterilization 5 min after proper 
temperature has been reached. Trays for 
equipment, three in number, measure 734 
by 1334 in. (Associated Mills, Dept. 
$729) 


™ VACUUM-FUSION APPARATUS provides 
direct analysis of hydrogen and oxygen 
in alloys, nitrogen being determined by 
difference. Both vacuum-fusion and high- 
temperature extraction can be used. Oxy- 
gen analysis is performed in an auxiliary 
apparatus which connects through a ball- 
and-socket joint. Oxides in the sample 
react with graphite to produce CO, which 
is further oxidized to CO, and measured. 
Hydrogen concentration from 0.1 to 2000 
parts per million is measurable. The hy- 
drogen is separated by diffusion through 
palladium and measured volumetrically. 
Results are said to be accurate to +0.2 
part per million. (Fisher Scientific Co., 
Dept. S743) 


® LIQUID-NITROGEN REFRIGERATOR is a spe- 
cial container designed to permit storage 
baskets filled with materia! to be lowered 
into the liquid nitrogen. The unit weighs 
115 lb fully charged and 60 lb empty. A 
single charge of liquid nitrogen will 
maintain a temperature of —320°F for 
up to 34 days. (Union Carbide Corp., 
Dept. S741) 


™@ ELECTRON ACCELERATOR is designed for 
use in research on the effects of radiation 
on chemical, food, drug, and electronic 
products. High-energy electrons, x-rays, 
or neutrons are provided as desired. The 
electron beam is variable in energy from 
2 to 10 Mev. Full power is 4 kw. The 
beam is pulsed, with energy per pulse 
variable to a maximum of 11 joules. The 
x-ray dose is variable to 5 x 10® r/min. 
Maximum total neutron production, 
through (y,n) reaction in a beryllium tar- 
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FISHER 
FREEZE-DRYER 





Preserves and Dries 
Delicate Tissues 
without Deformation 


The Fisher Freeze-Dryer, developed 
with and for a University of Pittsburgh 
surgical research team, now gives hos- 
pitals a simple, efficient, semi-auto- 
matic apparatus that lyophilizes blood 
vessels and other tissues to replace 
damaged organs. It will also prepare all 
types of tissues for examination, and 
dry antibiotics, bacterial cultures or 
other heat sensitive materials . . . all 
without injury or deterioration. 


Among the advantages of the Fisher 
Freeze-Dryer are: speed of specimen 
preparation, simple technique, auto- 
matic operation, and all-purpose usage. 
It will be worth your while to learn 
more about the many possibilities of 
this versatile new apparatus. 





For Full Data Write: 


139 FISHER BLDG. PITTSBURGH 19, PA. 


FISHER “ 
SCIENTIFIC 


IN THE U.S.A, Chicago Philadelphia IN CANADA 
Boston Cleveland Pittsburgh Edmonton 
Buffalo Detroi . Louis Montreal 
Charleston, W.Va. New York Washington Toronto 
America’s Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicols 
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get, is 10'1/sec; maximum thermal neu- 
tron flux is 10°/cm?/sec. The electron 
beam can be magnetically deflected or 


. scanned to provide a uniform field. (Ap- 


plied Radiation 
S740) 


Corporation, Dept. 


™ MOISTURE AND DENSITY METER yields 
density measurements accurate within 2 
lb/ft? over the range from 50 to 150 
Ib/ft?; and moisture measurements ac- 
curate within 0.75 lb/ft? from 0 to 100 
percent moisture content. Time required 
for each measurement is 2 min. The in- 
strument operates on the principle that 
the scattering of gamma radiation is a 
function of density and that the scatter- 
ing of neutrons is a function of moisture 
concentration. Measurement of the scat- 
tered radiation provides the required in- 
formation. The moisture probe contains 
a radium-beryllium source of fast neu- 
trons; the density probe a cesium-137 
gamma source. The probes normally sam- 
ple a sphere of 14 in. average diameter. 
Measurements may be made at depths up 
to 60 ft. (Nuclear Chicago Corp., Dept. 
$739) 


® AUTOMATIC TITRATION APPARATUS is de- 
signed for connection to a plant stream. 
The apparatus samples the stream at in- 
tervals and, under the control of elec- 
tronic programing instruments, performs 
a titration with a standard reagent. The 
volume of reagent used is detected pho- 
toelectrically and recorded. The chemi- 
cal unit in which the analysis is per- 
formed and the electronic control unit 
which determines the sequence of opera- 
tions are separately housed. The time 
cycle of titration can be varied from 3 
to 30 min. Operation on a 24-hr basis is 
said to require no attention beyond a 
routine weekly inspection. (Robertshaw- 
Fulton Controls Co., Dept. S738) 


@ ELECTROLYTIC CONDUCTIVITY RECORDER 
is battery operated. Chart drive is pro- 
vided by clockwork. Circuitry has been 
transistorized to minimize battery drain. 
Conductivity is recorded on a circular 
chart by a self-balancing Wheatstone 
bridge excited at a frequency of 1000 
cy/sec. Measurements of electrolytes 
ranging from distilled water to strong 
acids can be made. Automatic or manual 
temperature compensation can be pro- 
vided. (Industrial Instruments, Inc., 
Dept. S737) 


® LINEAR AMPLIFIER for use with radiation 
detectors has input sensitivity of from 
200 pv to 1 mv. Linearity is better than 
1 percent from 9- to 90-v output. Stabil- 
ity is better than 1 percent after 24-hour 
warm-up. Gain is variable between 2000 
and 12,000, depending on band width. 
(Victoreen Instrument Co., Dept. S735) 

JosHua STERN 
National Bureau of Standards 
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The WILD M-20 


Finest Swiss craftsmanship insures 
superior quality, ease of operation and 
incomparable design. The WILD M-20 
Microscope is available for 

immediate delivery. 


Sextuple revolving nosepiece is optional. 

Built-in illumination (20W). 

Beam splitting phototube permits binocular focus- 
ing for photomicrography. 

Phase contrast and other attachments for virtually 
every observation method. 

Send for Booklet M-20. 


*Quod erat demonstrandum 


Full Factory 
Services 


HEERBRUGGE INSTRUMENTS, INC. 





MAIN AT COVERT STREET, 
PORT WASHINGTON, NEW YORK 
PORT WASHINGTON 7-4843 
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Colorimeters — Nephelometers — 
Bio-Colorimeters —- Comparators 
ards—Klett Reagents. 





GLASS ABSORPTION 
KLETT 





Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters 
Fluorimeters— 














Klett Manufacturing Co. 


179 East 87 Street, New York, New York 























AAAS SYMPOSIUM VOLUMES 


6” x 9”, illustrated, clothbound 
Atomic Energy and Agriculture, 460 pp., 1957 .. $9.50 
The Beginnings of Embryonic Development, 408 


0 Ub ae es he 2 ee be a ate or 8.75 
PUCONONMAM, 220 PstI! silicic vem oeisien vs 5.75 
Tranquilizing Drugs, 205 pp., 1957 ........... 5.00 
Venoma, 2e0 spo.) 1950 mesic eis tnt a eer 9.50 
The Future of Arid Lands, 464 pp., 1956 ....... 6.75 
Water for Industry, 140 pp., 1956 ............ 3.75 
Psychopharmacology, 175 pp., 1956 ........... 3.50 
Luminescence of Biological Systems, 466 pp., 1955 7.00 
Advances in Experimental Caries — 246 

Dis 1990 se 5s ste Peeters RpAaeiss y ais%s see “CS 
Antimetabolites and Cancer, 318 | BPs 2900 fokel ses 5:79 
Monomolecular Layers, 215 pp., 1954 ........ gat QS 
Fluoridation as a Public Health Measure, 240 pp., 

1G BS dis pike cis, cc's Mepereiemenaentetetss aonee wate 4.50 
Sex in Microorganisms, 362 DOs AGOS, woe tees t's 5.75 
The Present State of Physics, 271 pp., 1954 . 6.75 
Astronomical Photoelectric ae 147 pp. 

BUNS tee sie sous cae aiatgteerare aye 6 cre a eee 3.75 
Soviet Science, 128 pp., 1953 eae Mee atope ces 1.79 


Industrial Science, 160 pp., paperbound, 1952... 2.00 


Glass Stand- 7V2” x 10¥2”, double column, illustrated, clothbound 
Centennial,"S19 pp. 1990 sie et oven ees 5.00 
The Rickettsial Diseases of Man, 255 pp., 1948 .. 6.25 
Mammary Tumors in Mice, 231 pp., 1945 ...... 3.50 


AAAS, 


1515 Mass. Ave., NW, Washington 5, D.C. 








| PERSONNEL PLACEMENT | 








CLASSIFIED: 18¢ per word, minimum 
charge $3.60, Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box Number. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 earns Ave., NW 
Washington 5, D.C. 











lliil| POSTT10NS OPEN jill 








Biochemical Research 
Highly qualified biochemist to expand re- 
search program involving tissue culture 
and biochemical isolation techniques. Per- 
tinent experience desirable; knowledge 
of nucleic acids, proteins, and enzymes 
essential. Send résumé to 


MIDWEST RESEARCH INSTITUTE 
435 Volker Blvd., Kansas City 10, Mo. 














Cancer Research Program opening in a growing 
commercial research laboratory for a Ss. 
with about 5 years laboratory experience, some 
of which in supervisory capacity; $6000. Write 
Personnel, Box 333, Falls Church, Va. 








(MMIII POstrr0Ns OPEN iil 


(a) Bacteriologist; M.S., Ph.D. experienced 
hospital bacteriology to head department, new 
600-bed teaching hospital, unit important uni- 
versity medical school; South. (b) Biochemist 
or Pharmacologist; Ph.D. to head small animal 
laboratories, well-established organization serv- 
ing as food, pharmaceutical industry consul- 
tants; excellent facilities, staff; $7000 plus 
bonus; Midwest; also (c) Bacteriologist, M.S., 
Ph.D. to head two-man microbiological depart- 
ment, same group; experienced vitamin assays; 
$6500, bonus. (d) Chemist; B.S., M.S., ex- 
perienced toxicology, physical methods, cogni- 
zant latest specialized procedures; county health 
laboratory; $6200; East. Woodward Medical 
Bureau, Ann Woodward, Director, 185 N. 
Wabash, Chicago. a 








Free-Lance Writer, Experienced. Strong back- 
ground in medical or ancillary sciences. Will 
need facilities of medical library. Must be able 
to write upon assignment and meet deadlines. 
Medical Arts Publishing Foundation. 1603 Oak- 
dale Street, Houston 4, Texas, 11/22, 29; 12/6 








(a) Physiologist or Biophysicist, Ph.D., well 
trained in general physiology or neurophysi- 
ology with adequate research experience; should 
be interested in general area of effects of light 
and radiant energy on human organisms; newly 
created position as result of expansion pro- 
gram on light; university city, Midwest. (b) 
Bicchemist, Ph.D., association, well-established 
pathologist, director of pathology, new general 
hospital, California. (c) Supervisor of Clinical 
Laboratory; preferably someone with graduate 
degree in biochemistry or possibly bacteriology, 
with wide experience in clinical laboratory 
work; large, well-equipped laboratory, eight 
technologists, modern, air-conditioned hospital, 
200 beds; coastal city, Alabama. (d) Assistant 
to President of company pe acy 57 = od- 
ucts for dental field; minimum $10,0 gir 3 
Medical Bureau, Burneice Larson, "Biccos 
900 North Michigan Avenue, Chicago. x 








Iii POstr10Ns OPEN iil 


Physical Chemist. Position as full-time research 
associate in university in Northeast for funda- 
mental research in diffusion in thin acid-pro- 
ducing films. Salary $5500 to $7500 for Ph.D. 
Experience in field desired, and M.S. with ex- 
perience will be considered. Box 284, SCI- 
ENCE, 11/8, 15 


Physiologist. To work in Surgical Research De- 
partment, Rank, salary, and possible dual ap- 
pointment depend on qualifications. Primary 
responsibilities: gastrointestinal problems and 
intravenous fat emulsions. Opportunity for own 
development. Isotope experience desired. Ad- 
dress Department of Surgery, Louisiana State 
University School of Medicine, hie Orleans, 
La. 11/15, 22, 29 


Research Assistantships in Biochemistry jor 
M.S. and Ph.D. candidates. Tuition exemption 
plus liberal stipend dependin upon qualifica- 
tions. Write Chairman, Biochemistry Depart- 
ment, Albany Medical College, Albany, | New 
York, 11/2 














SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free, 1 ae i 00. Wd 
(12 issues) membership, $5.0! RUSADE 

SCT., Box 99, Station G, Broskiyn ox N.Y. ew 


YALE UNIVERSITY. Laboratory technician 
(permanent position) to take charge of rock and 
mineral preparation and experimental work. Spe- 
cific knowledge of experimental techniques with 
rocks, minerals, and ores not essential if ap- 
plicant has background and aptitude for labora- 
tory work. Department of Geology, = 2161, 
Yale Station, New Haven, Conn. 11/8, 15 








ill POSTLONS WANTED || 





Microbiolegist, Ph.D. Experience. in tissue cul- 
ture and virology; 6 years’ experience in indus- 
trial research, Desires academic or wes 
research position, Box 289, SCIENCE. 11/15 
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-——PERSONNEL PLACEMENI—— 














Iii] POSITIONS WANTED |! 





Biochemist, Ph.D., age 35, experienced in tissue 
culture. Research or research and teaching posi: 
tion desired. Box 294, SCIENCE. 11/22 





Biochemist, Ph.D.; 3 years, full-time university 
teaching; 6 years, director, research, well- 
known institution ; recognized as authority in 
field of steroid analysis. Medical Bureau, Bur- 
neice Larson, Director, 900 North Michiga n 
Avenue, Chicago. b 


itil POStTIONS WANTED jj 





Pharmacologist, M.D.; 5 years’ experience in 
laboratory techniques and clinical neuropharma- 
cology including development and clinical trials 
new drugs, desires change. Medical directorship 
preferred. Box 293, SCIENCE. x 





Pharmacologist—Physiologist, Ph.D., capable 
writer, Seeicacet, good salary expected. Box 
E. x 


292, SCIE 








The MARKET PLACE 














invoices will be sent on a charge 
account basis — provided that satis- 

factory credit is established. 

$22.00 per inch 
21.00 per inch 


Single insertion 

13 times in 1 year 

26 times in 1 year 20.00 per inch 

52 times in 1 year 19.00 per inch 

For PROOFS on a ads, copy must 
CIENC 


reach weeks before date 
of issue (Friday x every week). 














||| BOOKS AND MAGAZINES | HM 





Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
coger com files you are villing, i = at NS. mar- 
t 


prices. Write Dept. A3S, R, Inc. 
Sites is iisdtoees 
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Sey patticientneatind 
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ae: L. FOSTER, — 
esident and Direc 
THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 
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STEROIDS 


and other tagged compounds 
OF HIGH RADIOPURITY 


ISOTOPES ‘tourn® INC. 


P.0. Box 688, Burbank, California 














e HYPOPHYSECTOMIZED RATS 
Rigel» 8 to all pose wie, Ale Express 
HORMONE ASSAY LAB TORIES, Inc. 

8159 South Spaulding Ave., Chicage 29, Ill. 





BEAGLE 


Healthy — AKC Registered 
immunized 
$35 to $50 each; F.O.B. Ithaca 
ITHACA DOG FARM—RR1—Ithaca, N.Y. 


en TOXICITY TESTS 
‘CT: following FDA procedures, for 














BOOKS + SERVICES + SUPPLIES + EQUIPMENT 
DISPLAY: Rates listed below — no IIll||IPROFESSIONAL SERVICES A 
charge for Box Number. Monthly 








n> Drominsn™ chemicals, foods, drugs, cosmetics, 
pesticides, additives. Biological assays. 
Screening tests. Complete research and develop- 
ment services. No obligation for estimates. 
Call or write Arthur D. derrick, Director. 
NEW DRUG INSTITUTE 


130 East 59 St., New York 22 ¢© Mu 8- -0640 | 













FOOD RESEARCH tasorarories inc. 


OUR 5.5% YEAR 


RESEARCH 
ANALYSES CONSULTATION 
To’ 


BIOLOGICAL, NUTRITIONAL AN! 

FOR THE FOOD, DRUG AND ALLIED INDUSTRIES 
48-14 33rd STREET, LONG ISLAND CITY 1, BLY. 
‘Western Office—9331 VENICE BOULEVARD, CULVER CITY, CALIF. 


TO AUTHORS 


seeking a publisher 


Learn how we can publish, promote and distribute your 
book on a professional, dignified basis. All subjects con- 
sidered. Scholarly and scientific works a specialty. Many 
successes, one a best seller. Write for booklet SC—its free. 
by may = Atopy Inc. @ 120 W. 31 St., N.Y. 1 
Coy 53 Hollywood Blud., Hollywood 28 
"ie ‘ash., D.C.: 1010 Vermont Ave., NW 
Midwest Office: 220 S. Mich. Ave., Chicago, Ul. 


LABORATORY SERVICES 














WISCONSIN for the FOOD, FEED, DRUG and 
‘AWWA CHEMICAL INDUSTRIES 

RESEARCH Analyses, Biological Evaluation, 
FOUNDATION By Studies, Insecticide Testing 


and Screening, Flavor Evaluation. 
Project Research and Consultation 


Write for Price Schedule 
P. O. Box 2217 © Madison 1, Wis. 


















LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 








Food & Drug propiems 


BACTERIOLOGICAL 


Pharmacologica 


CHEMICAL 











||| SUPPLIES AND EQUIPMENT |||||/ 
UNIFORM . 
Webster Swiss 


ALBINO MICE 


ARMER ENTERPRISES 
Croton Falls, N.Y. 











15 NOVEMBER 1957 
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TACONIC 
FARMS 


GERMANTOWN NEW YORK 
GERMANTOWN 3535 


Send for booklet 











SAVE 35% AND MORE 
ON GERMAN CAMERAS! 
we our unique buying plan. 
MPORT YOUR OWN”. 
All types pr Micro and technical photo- 
graphic equipment included. 
For EXAMPLE: Exakta Ila with waistievel view- 
finder & 58mm/f2.0 Automatic Biotar lens. 
$189.00 (duty $22.50) 
Deluxe case $ 8.00 (duty 85) 
Other camera-accessory and lens combinations 
available. 
Parcel post and insurance included. Similar sav- 
ings on many other famous makes and accessories. 
Brand new, original factory packing. Only the 
latest factory production. Price list by return mail. 
Specify interests and requirements. 
NELSON CO. 7810-6 Greenwood Ave. Wash. 12, D.C. 














| Rats from the Wistar Strain | 


Laboratory Animals 


ALBINO FARMS, PO Box 331 
RED BANK, NEW JERSEY 


Albino Rabbits | 





SJoJSWIE PT 











oo 
6, 
% 
g 
5 
5 
| 


Swiss Mice — 





“OUR PREVIOUS AD 


created a great deal of interest, 
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APPLICATION FOR HOTEL RESERVATIONS 
124th AAAS MEETING 
Indianapolis, December 26-30, 1957 


The list of hotels and their rates and the reservation coupon below are for your convenience in making your 
hotel room reservation in Indianapolis. Please send your application, not to any hotel directly, but to the AAAS 
Housing Bureau in Indianapolis and thereby avoid delay and confusion. (Exception: Members of the American 
Astronomical Society who wish reservations at the Marott Hotel, 2625 North Meridian Street, are asked to corre- 
spond directly with that hotel.) The experienced Housing Bureau will make assignments promptly; a confirmation 
will be sent you in two weeks or less. 

As in any city, single-bedded rooms may become scarce; double rooms for single occupancy cost more; 
for a lower rate, share a twin-bedded room with a colleague. Most hotels will place comfortable rollaway beds 
in rooms or suites at 2.50 to 3.00 per night. Mail your application now to secure your first choice of desired accom- 
modations. All requests for reservations must give a definite date and estimated hour of arrival, and also probable 
date of departure. 














AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
Rates for Rooms with Bath 
All hotels have sessions in their public rooms, For a list of headquarters of each participating society and section, please 
see Science, July 19, or The Scientific Monthly for August. 
Hotel Single Double Bed Twin Bed Suite 
Antlers $4.50—10.00 $7.00—12.00 $10.50—12.00 $14.50-19.50 
Claypool 7.00-10.00 9.50—14.00 10.50—14.00 13.50-34.00 
Continental 8.00-—10.00 8.00-12.00 8.00—12.00 12.00—15.00 
Marott 7.00—14.50 9.00—14.50 10.00—17.50 14.50 and up 
Severin 6.00— 9.00 8.50-12.50 11.00-15.00 25.00 
Sheraton-Lincoln 6.50-11.50 9.85—15.00 13.35—16.00 24.35 and up 
Warren 6.50—10.50 8.50-12.50 12.00-13.00 25.00—35.00 
Washington 5.50-10.00 7.00—11.00 11.50—16.00 18.00—-45.00 
-------------- THIS IS YOUR HOUSING RESERVATION COUPON —--———---—-—-: 
AAAS Housing Bureau 
1201 Roosevelt Building TORS GE FICATION os So Silks See es Vhs Lid vdic-s be oe ae sue te OREN 
Indianapolis 4, Ind. 
Please reserve the following accommodations for the 124th Meeting of the AAAS in Indianapolis, Dec. 26-30, 1957: 
TYPE OF ACCOMMODATION DESIRED 
BITE BUG. sv sistgivs a0. 96960 Desired Rate ....0.5/40:04 «000/07 Maximum Rate ............. ; 
Double-Bedded Room ........ Desired Rate: oc. ..s.coiinsies MaKIMUM Rate 6.0. bicceess Number in party . 5 blip DO ee oe 
Twin-Bedded Room .......... Desired Rate . «0.0.00 .++. Maximum Rate ............. 
BUe: ISS BTS AE STUNG pr eT a re ae Maximum Rate- ois «6600008 Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


CESS HHH SHHSHHHSHHHSHH SHH ES HOH OHHH EHH HHO HHHH HHH SHEESH SESH HHEHOSHHOH HEHE EEE HERETO EEHHSE OEE CE LEC SESE EEL ELE EEEEEEE 


i ee a eT 


First Choice Hotel ................0. Second Choice Hotel... 8 EOF WEHPG GhGtGe FAOtGL, . . Aa.c.0 5:05.00 dunes 
EDA Eee Ce Pa Ee seis iis 0.0 066: 1d Sd cals ced s.05 ce.cleus s eae DPAR DU GREE 6605 Secs cictee ca aieioed een earn ane 
(These must be indicated—add approximate hour, a.m. or p.m.) 

Ae ree este Re eee ei eW 6 ee Fb bee c's sloie\Sie efese¥i0:0:¢:9:010.0 0 pile nse! 6 ecege, érckncereyp-oveyh ecerermle SrdTe. R/S TLeGE NmMIIG MRE CERRY Iain RIOR cen 

(Individual requesting reservation) (Please print or type) 
ADDRESS 


CHS SHHHSHHH TCHS ETE SCHHEESHHH SHEET SHEE SHHHOHHHHEDH COKSSHHHHHHSHHHHHEH SETHE TH SCHOLES EE DORE ROCCE OCR OSC SOOSE SESE 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
1038 SCIENCE, VOL. 126 
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On-the-spot PHOTOMICROGRAPHS 


... ready to project in 2 minutes 














with the CENCO® Camera Support . . . 
and the new POLAROID 
Transparency System 


The spectacular new Polaroid 
Transparency System now offers you 
high quality photomicrographs 
faster, more economically than ever 
before. Teaming the regular Polaroid® 
Land Camera with the Cenco 
Micrography Camera Support, you 
can immediately photograph 
objects seen under the microscope for 
permanent record, and project the 
finished slide within two minutes. 
Research workers, students, teachers and 
amateur photographers now have a means of 
photographing grain structures of metals and alloys, 
animal and vegetable tissues, and minute organisms. 

While the specimen is still available, the operator 
knows immediately whether the proper field of 
view and correct exposure time were obtained. For 
lecture courses, slides can be produced instantly and 
projected for classroom study. (Paper prints can 
be made simply by using the same equipment, 
but another film.) 














The Cenco Micrography 


Camera Support is custom-de- 
signed specifically for use with the 
Polaroid Land Camera. Height is ad- 
justable to fit any make of microscope. 
A special viewer, which adjusts to the 
optical equivalent of the camera, is 
used to focus microscope—prior to mov- 
ing camera into position. 


No. 65730 Cenco Micrography Camera Support. . $87.50 


Polaroid® Land 


Projection Film produces finished 
black and white slides in two sizes: 214" 
x 214" and 34” x 4”, for use in lantern 
slide projectors. This panchromatic 
film has speed, range, contrast and 


The most complete line of 
scientific instruments and lab- 


No. 65735 Polaroid Land Camera ........... . $89.75 


oratory supplies in the world 


® by Polaroid Corp., Cambridge, Massachusetts 





CENTRAL SCIENTIFIC COMPANY 


General Offices and Factory—1718-M Irving Park Road « Chicago 13, Illinois 





latitude to produce high detail photo- 
micrographs. (speed of 1000 daylight 
—ASA equivalent exposure index) 


Branches and Warehouses—Mountainside, N. J. e Boston « Birmingham 

Central Scientific Co. of California—Santa Clara e Los Angeles 

Refinery Supply Company—Tulsa e Houston 

Central Scientific Co. of Canada, Ltd.—Toronto « Montreal e« Vancouver « Ottawa 





DISPERSE 


250 Watt Unit 50 Watt Unit 
(165cc-10KC; (66cc-9KC) 


Raytheon Sonic Oscillators 
Now in 4 out of 5 Medical Research Laboratories 


A versatile research tool, Raytheon Sonic Oscillators 

ACCELERATE perform scores of valuable services for researchers. 
In fact, their utility continually increases in labora- 
tory projects such as disintegration of bacteria, accel- 
eration of chemical reactions, seed germination and 
bacteria growth, diffusion of gases in liquids, many 
others. 


Raytheon Sonic Oscillators—the only low frequency 

magnetostriction units available—offer notable advan- 

tages in trouble-free construction, simple operation, 

long life and low cost. The treatment cup may be 
gl safely autoclaved. “Plug-in” installation. 


EMULSIFY 


DIFFUSE DISINTEGRATE - DECOMPOSE 


Available now. Write for complete information on 
both the 50 and 250 watt units. 


RAYTHEON MANUFACTURING COMPANY 





Commercial Equipment Division—Medical Products Department 
Excellence in Electronics Waltham 54, Massachusetts 











